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OXYGEN 


Is always the 
most economical 


AIRCO Oxygen is 
99.5% pure 





Buy your Oxygen 
on Specification 
for Purity 


Write for further information on 
Airco High Purity Oxygen. 














Home Office: 342 Madison Avenue,” 

26 Airco Oxygen Plants 13 Airco Acetylene Plants 

16 Airee District Offices 14 Airco Repair Stations 

‘arco Apparatus Factories and Laboratories at Jersey 
Anything and Everything ior Oxyacetylene Weld 














Published monthly by the Welding Engineer Publishing Co. Entered as second class matter Jam, 20, 
Chicago, Ill. Under the Act of March 3, 1879. 

















WELDING SHOPS know what Oxweld 
utility men can do. One service report 
says: “In order not to interrupt produc- 
tion linstalled their new Oxweld 100 lb. 
Duplex Generator on Saturday afternoon 
and Sunday. During the same period I 
also overhauled eight oxygen regulators 
and a number of welding heads, and 
otherwise did everything necessary to 
assure their installation being in first 
class order.” 








THE PURCHASE of Oxweld 
apparatus does not end with the 
delivery of the apparatus to you. 


The Oxweld Acetylene Com- 
pany considers it a part of its duty 
to help keep all Oxweld appara- 
tus in proper condition and work- 
ing efficiently. 

It is also a part of Oxweld’s 
duty to see that all Oxweld cus- 
tomers are informed of the best 
methods of welding and cutting, 
and that they are instructed in 
new processes discovered by the 
research laboratories. 


The greater part of this obli- 
gation can be fulfilled only by 
personal visits to your plant. That 
is why some day you will find an 
Oxweld utility man in your plant. 


He will be inspecting yourapparatus, 
making minor repairs or adjustments, 
instructing or informing your operators 
on new methods, doing everything he 
can to help you obtain the fullest use 
of your Oxweld apparatus. 


Oxweld Acetylene Company 
LONG ISLAND CITY, N.Y. 
Thompson Ave. & Orton St. 


CHICAGO SAN FRANCISCO 
3642 Jasper Place 1050 Mission Street 
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WELDING AND CUTTING APPARATUS 





WORLD’S LARGEST MANUFACTURERS OF WELDING AND CUTTING EQUIPMENT | 
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When the tal 
Wags the Dog 


OMETIMES the tail seems actual- 

ly to wag the dog and here’s a 

case in point —upside down weld- 

= ing where the awkward position of the 

; welder’s hand results in the torch 

actually wagging and fagging both 
torch and man. 


But not so with Purox welding torches 
and cutting attachments, for the very 
good reason that the Purox gooseneck 
is attached to the torch handle by a 
union nut which permits adjustment 
of the tip position to suit the comfort 
and convenience of the welder. 


This adaptability to work in awkward 
positions and inaccessible places is only 
one of the many Purox torch virtues. 





Whatever your welding or cutting prob- 
lem, you’ll find a completely satisfac- 
tory Purox answer. Ask the nearest 
Purox office for a copy of ‘‘Purox 
Pointers.”’ It will interest you. 





PUROX COMPANY 


GENERAL OFFICES 
DENVER, COLORADO 





BRANCH OFFICES: 
2305 East 52nd St. 620 East Hancock Ave. 362 Pierpont Ave. 1739 Walnut St. 


Los Angeles, Calif. Detroit, Mich. Salt Lake City, Utah Kansas City, Mo. 
3030 Huron St. 71 Steuart St. 213 West Ohio St. 2920 First Ave. South 
Denver, Colo. San Francisco, Calif. N. S., Pittsburgh, Pa. Seattle, Washington 
1135 Third St. 2020 East 22nd St. South Front and Girod Streets 110 William St. 


Oakland, Calif. Cleveland, Ohio New Orleans, La. New York, N. Y. 
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Duyers’ Index . 


Readers of he Welding Engineer willl find this index to contain the i 
most accurate information obtainable relating to welding apparatus and ba 
supplies. Che advertising section includes the principal manufacturers : 


of the United States. 

















ACETYLENE (Compressed in Cylinders) 
Air Reduction Sales Co. 
Commercial Acetylene Supply Co. 
International Oxygen Co. 
Prest-O-Lite Co. 


ALUMINUM FILLER RODS 
Air Reduction Sales Co. 
Allan Mfg. & Welding Co. 
Bierman-Everett Foundry Co. 
Burdett Oxygen Co. 
Carbic Mfg. Co. 
Wm. Cramp & Sons 
Davis-Bournonville Co. 
Electric Arce Cutting & Welding Co. 
Davis-Bournonville Co. 
The Imperial Brass Mfg. Co. 
Modern Engineering Co. 
Oxweld Acetylene Co. 
Purox Co. 
Superior Oxy-Acetylene Mach. Co. 
Torchweld Equipment Co. 
United States Welding Co. 
Weldit Acetylene Co. 


ALUMINUM FLUX 
Air Reduction Sales Co. 
Bierman-Everett Foundry Co. 
Burdett Oxygen Co. 

Carbic Mfg. Co. 

Chemical Treatment Company 
Davis-Bournonville Co. 

The Imperial Brass Mfg. Co. 
Imperial Brass Co. 

Alexander Milburn Co. 

Modern Engineering Co. 
Morey Flux & Chemical Co. 
Oxweld Acetylene Co. 

Purox Co. 

Superior Oxy-Acetylene Machine Co. 
Torchweld Equipment Co. 
United States Welding Co. 
Weldit Acetylene Co. 

ALUMINUM SOLDER 
Air Reduction Sales Co. 
Burdett Oxygen Co. 
Alexander Milburn Co. 

Purox Co. 
Welding Metals Mfg. Co. 

ANNEALING FURNACES 
Buffalo Dental Mfg. Co. 
General Blectric Co. 

APRONS (Asbestos) 

Chicago Eye Shield Co. 

Electric Are Cutting & Welding Co. 
Ideal Face Shield Co. 

Purox Co. 

ASBESTOS GLOVES 
Air Reduction Sales Co. 
Burdett Oxygen Co. 

Chicago Bye Shield Co. 
Ideal Face Shield Co. 
Davis-Bournonville Co. 
Imperial Brass Mfg. Co. 
Alexander Milburn Co. 
Oxweld Acetylene Co. 
Purox Co. 

ASBESTOS SHEET PAPER 
Air Reduction Sales Co. 
Burdett Oxygen Co. 

Carbic Mfg. Co. 

Davis-Bournonville Co. 

Imperial Brass Mfg. Co. 

Oxweld Acetylene Co. 

Purox Co. 

Sall Mountain Co. 

Superior Oxy-Acetylene Machine Co. 
United States Welding Co. 

BLOW TORCHES (Acetylene) 
See “Torches” 

BOOKS (Relating to Welding) 
The Welding Engineer 
Electric Are Cutting & Welding Co. 

BRASS AND BRONZE FLUX 
Air Reduction Sales Co. 
Bierman-Everett Foundry Co. 
Burdett Oxygen Co. 

Carbic Mfg. Co. 

Chemical Treatment Company 
Davis-Bournonville Co. 
Alexander Milburn Co. 

The Imperial Brass Mfg. Co. 
Modern Engineering Co. 
United States Welding Co. 





Rochester 
Welding 
Works 


We not only do welding, 
but supervise the design 
and installation of oxy- 
acetylene welding plants; 
report on welding ma- 
terial and methods; make 
tests on welding appa- 
ratus for efficiency and 
economy. 


Nine years’ experience. 


Rochester Welding Works 
349 Orchard St., Rochester,N.Y 











Oxweld Acetylene Co. 
Purox Co. 
Superior Oxy-Acetylene Machine Co. 
Torchweld Equipment Co. 
Weldit Acetylene Co. 

BRASS SPELTER WIRE 
Air Reduction Sales Co. 
Bierman-Everett Foundry Co. 
Burdett Oxygen Co. 
Davis-Bournonville Co. 
Oxweld Acetylene Co. 
Purox Co. 
Torchweld Equipment Co. 


BRAZING OUTFITS 
Bastian-Blessing Co. 
Buffalo Dental Mfg. Co. 
Davis-Bournonville Co. 
Harris Calorific Co. 
Imperial Brass Mfg. Co. 
Alexander Milburn Co. 
Oxweld Acetylene Co. 
Purox Co. 

Superior Oxy-Acetylene Machine Co. 
Torchweld Equipment Co. 


BRONZE FILLER RODS 
Air Reduction Sales Co. 
American Brass Co. 
Bierman-Everett Foundry Co. 
Carbic Mfg. Co. 
Central Steel & Wire Co. 
Wm. Cramp & Sons 
Davis-Bournonville Co. 
Electric Are Cutting & Welding Co. 
Burdett Oxygen Co. 
Davis-Bournonville Co. 
The Imperial Brass Mfg. Co. 
Alexander Milburn Co. 
Modern Engineering Co. 
Oxweld Acetylene Co. 
Purox Co. 
Superior Oxy-Acetylene Machine Co. 


Torchweld Equipment Co. 
United States Welding Co. 


BUFFERS, PORTABLE ELECTRIC 
N. A. Strand & Co. 
Wodack Electric Tool Corporation 


CABLE (For Leads) % 
Electric Are Cutting & Welding ; 
General Electric Co 
Quasi-Arc Weldtrode Co 
Transportation Engineering Corp. 

Wilson Welder & Metals Co. 


CARBIDE (Calcium) 
Air Reduction Sales Co. 
Allan Mfg. & Welding Co. 
Carbic Mfg. Co. 
Gas Tank Recharging Co. 
Shawinigan Products Corp 
Union Carbide Sales Co. 


CARBIDE (Compressed in Cakes) 
Carbic Mfg. Co. 


CARBON (Blocks, Paste, Etc.) 
Air Reduction Sales Co. 
National Carbon Co. 
1, S. Welding Co. 
Electric Are Cutting & Welding C 
Oxweld Acetylene Co. 


CARBON REMOVING TORCHES 
See ‘‘Torches” 


CAST IRON FILLER RODS AND FLUX 
Air Reduction Sales Co. 
Burdett Oxygen Co. 
Bierman-Everett Foundry Co 
Carbic Mfg. Co. 
Chemical Treatment Company 
Centrai Steel & Wire Co. 
Chicago Steel & Wire Co. 
Wm. Cramp & Sons 
Davis-Bournonvills Co. 
Electric Arc Welding & Cutting 
International Oxygen Co. 
Alexander Milburn Co. 
Modern Engineering Co. 
The Imperial Brass Mfg. 
Oxweld Acetylene Co. 
Purox Co. 
Imperial Brass Mfg. Co. 
Page Steel & Wire Co. 
John A. Roebling’s Sons Co, 
Superior Oxy-Acetylene Machine Cc 
Torchweld Equipment Co. 
Transportation Engineering Corp 
United States Welding Co. 
Weldit Acetylene Co. 


COPPER FLUX 
Air Reduction Sales Co. 
Bierman-Everett Foundry Ce. 
Carbic Mfg. Co. 
Chemical Treatment Company 
Davis-Bournonville Co. 
Alexander Milburn Co, 
Oxweld Acetylene Co. 
Purox Co. 
Imperial Brass Mfg. Co. 
Weldit Acetylene Co. 


CUTTING RODS (Elec. Arc) 
Electric Arc Cutting & Welding Co 


CYLINDERS 
Wm. Wharton, Jr., & Co. 


DRILLS, PORTABLE ELECTRIC 
N. E. Strand & Co. 
Wodack Electric Tool Corporation 


ELECTRIC ARC WELDING OUTFITS 
Acme Electric Welder Co. 
Allan Mfg. & Welding Co. 
Electric Arc Welding & Cutting Co 
General Electric Co. 
Quasi-Arc Weldrode Co. 4 
Westinghouse Elec. & Mfg. Co 
Todd Shipyards Corporation. 


ELECTRODE HOLDERS 
Allan Mfg. & Welding Co. 
Electric Arc Welding & Cutting Co < 
General Electric Co. = 
Gibb Instrument Co. 
Quasi-Arce Weldtrode Co, 
Stoody Co. 
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Single-operator Wilson “ Plastic-Arc” gasoline-engine-driven Single-operator Wilson “ Plastic-Arc’’ motor-driven welding 
welding machine, range for 75 to 200 amperes. machine, range from 75 to 250 amperes. 
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eAnnouncing 


} The New Wilson Type S Welding Machine 


3 In producing the New Type S Welding Machine, the 
i Wilson company has advanced still further its leadership 
4 in the building of welding machines. Control of current 
2 fluctuations, which assures constant heat at the weld, is 
a brought to its highest, and well-nigh perfect, point of 
efficiency in the New Wilson Type S. This control, com- 
bined with the ease with which the arc is struck and held, 
makes flawless welding the usual result with the Wilson 
Type S. Its sturdy construction and simplified panel re- 
duces maintenance cost and lowers the cost of welding. 
Gasoline-engine-driven and electric-motor-driven—each a 
complete, self-contained unit. Send for descriptive literature. 


WILSON WELDER @& METALS CO. INC, 
Wilson Bldg. Hoboken, N. J. 


Canadian Distributors: G. D. Peters & Co., Ltd., Montreal 


WILSON 


WELDING MACHINES AND WELDING WIRE 
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Transportation Engineering Corp. 
Wilson Welder & Metals Co. 


ELECTROLYTIC OXYGEN AND HYDROGEN 


GENERATING EQUIPMENT 

Burdett Oxygen Co 

International Oxygen Co. 
FILLER RODS (Swedish Iron) 

Air teduction. Sales Co 

Alexander Milburn Co. 

American Brass Co 

Bierman-Everett Foundry Co 

Burdett Oxygen Co. 

Carbic Mfg. Co. 

Central Steel & Wire Co. 

Chicago Steel & Wire Co. 

Wm. Cramp & Sons 

Electric Arc Cutting & Welding Co. 

Davis-Bournonville Co. 

Alexander Milburn Co. 

Modern Engineering Co. 

The Imperial Brass Mfg. Co. 

Oxweld Acetylene Co. 

Purox Co 

Page Steel & Wire Co. 

Superior Oxy-Acetylene Machine Co, 

Transportation Engineering Corp. 
FILLER RODS (Tobin Bronze) 

Air Reduction Sales Co 

American Brass Co, 

Bierman-Everett Foundry Co. 

Burdett Oxygen Co. 

Central Steel & Wire Co. 

Bierman-Everett Foundry Co. 

Carbic Mfg. Co. 

Davis-Bournonville Co. 

International Oxygen Co. 

The Imperial Brass Mfg. Co. 

Alexander Milburn Co. 

Modern Engineering Co. 

Oxweld Acetylene Co. 

Purox Co. 

Page Steel & Wire Co. 

Superior Oxy-Acetylene Machine Co. 

Torchweld Equipment Co. 

United States Welding Co. 

Weldit Acetylene Co. 
FILILAB RODS (Vanadium Steel) 

Air Reduction Sales Co 

Burdett Oxywen Co. 

Bierman-Everett Fdy. Co. 

Carbic Mfg. Co. 

Central Steel & Wire Co. 

Universal Oxygen Co. 

Wm. Cramp & Sons 

Davis-Bournonville Co. 

International Oxygen Co. 

The Imperial Brass Mfg. Co. 

Alexander Milburn Co 

Modern Engineering Co 

Purox Co. 

Oxweld Acetylene Co. 

Reid-Avery Co. 

Torchweld Equipment Co. 

Superior Oxy-Acetylene Machine Co. 

United States Welding Co. 
FIREPROOF PLASTIC 

National Carbon Co. 

United States Welding Co. 


FLUE WELDERS (Electric) 
General Electric Co. 
FLUXES 
Air Reduction Sales Co. 
Bierman-Everett Foundry Co. 
Carbic Mfg. Co. 
Chemical Treatment Co. 
Davis-Bournonville Co. 
Imperial Brass Mfg. Co. 
Alexander Milburn Co. 
Modern Engineering Co. 
Oxweld Acetylene Co. 
Purox Co. 
Weldit Acetylene Co. 


FURNACES (Annealing) 
Buffalo Dental Mfg. Co. 
General Electric Co. 
GAS BURNERS (Preheating) 
Air Reduction Sales Co. 
Davis-Bournonville Co. 
Alexander Milburn Co. 
Purox Co. 
Superior Oxy-Acetylene Machine Co 
GAUGES 
National Gauge and Equipment Co. 
Oxweld Acetylene Co 
U. 8S. Gauge Co. 
GENERATORS (Acetylene) 
Air Reduction Sales Co. 
American Brass Co. 
Bastian-Blessing Co. 
Carbic Mfg. Co 
Davis-Bournonville Co. 
Imperial Brass Mfg. Co. 
Alexander Milburn Co. 
Modern Engineering Co. 
Oxweld Acetylene Co. 
Purox Co. 
Superior Oxy-Acetylene Machine Co. 
United States Welding Co. 
Weldit Acetylene Co, 
GENERATORS (Oxygen or Hydrogen) 
Burdett Oxygen Co. 
Gas Products Assn. 
International Oxygen Co. 
Oxweld Acetylene Co. 
GLOVES (Welders’ Asbestos) 
Air Reduction Sales Co 
Burdett Oxygen Co. 
Carbic Mfg. Co. 
Davis-Bournonville Co. 
Electric Are Cutting & Welding Co. 
Ideal Face Shield Co. 
International Oxygen Co. 
Imperial Brass Mfg. Co. 
Alexander Milburn Co. 
Purox Co. 
Torchweld Equipment Co. 
Weldit Acetylene Co. 
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GOGGLES 
Air Reduction Sales Co 
Bastian-Blessing C: 

Carbic Mfg. Co. 

Chicago Eye Shield Co. 
Ideal Face Shield Co. 
Davis-Bournonville Co. 
Imperial Brass Mfg. Co. 
Alexander Milburn Co. 
Modern Engineering Co. 
Morris, Wheeler & Co. 
Oxweld Acetylene Co. 
Purox Co. 

Quasi-Arce Weldtrode Co. 
Transportation Engineering Corp. 
Weldit Acetylene Co. 
Willson Goggles, Inc. 

GRINDERS, PORTABLE ELECTRIC 

Allan Mfg. & Welding Co. 

N. A. Strand Co. 

Transportation Engineering Corp. 
Wodack Electrical Tool Corporation 

HARDENING FURNACES 
Buffalo Dental Mfg. Co. 

General Electric Co. 

HOSE (Oxygen and Acetylene) 
Air Reduction Sales Co. 
Bastian-Blessing Co. 

Burdett Oxygen Co. 

,Buffalo Dental Mfg. Co. 
Carbic Mfg. Co. 
Davis-Bournonville Co 
International Oxygen Co. 
Imperial Brass Mfg. Co. 
K-G Welding & Cutting Co. 
Alexander Milburn Co. 
Oxweld Acetylene Co. 

Purox Co. 

Superior Oxy-Acetylene Machine Co. 
Torchweld Equipment Co. 
United States Welding Co. 
Weldit Acetylene Co. 

HOSE UNIONS 
Air Reduction Sales Co. 
Bastian-Blessing Co. 

Carbic Mfg. Co. 
Davis-Bournonville Co. 
Harris Calorific Co. 

Imperial Brass Mfg. Co. 
International Oxygen Co. 
K-G Welding & Cutting Co. 
Alexander Milburn Co. 
Oxweld Acetylene Co. 

Purox Co. 

Superior Oxy-Acetylene Machine Co. 
Torchweld Equipment Co. 

HYDROGEN 
Burdett Oxygen Co. 

Gas Products Association 
International Oxygen Co. 

HYDROGEN PLANTS 
Burdett Oxygen Co. 
International Oxygen Co. 

NEEDLE VALVES 
Air Reduction Sales Co. 
Bastian-Blessing Co. 

Burdett Oxygen Co. 

Buffalo Dental Mfg. Co 
Davis-Bournonville Co 

Harris Calorific Co. 

Imperial Brass Mfg. Co. 

K-G Welding & Cutting Co. 
Alexander Milburn Co. 

Purox Co. 

Superior Oxy-Acetylene Machine Co. 
Torchweld Equipment Co. 

NITROGEN 
Air Reduction Sales Co. 

Linde Air Products Co. 

OIL BURNERS (Preheating) 

Air Reduction Sales Co. 
Bastian-Blessing Co. 

Carbic Mfg. Co. 

Imperial Brass Mfg. Co. 

Alexander Milburn Co. 

Modern Engineering Co. 

Oxweld Acetylene Co. 

Purox Co. 

Superior Oxy-Acetylene Machine Co. 

OXY-ACETYLENE CUTTING MACHINES 
Air Reduction Sales Co. 
Davis-Bournonville Co. 

OXYGEN (Compressed in Cylinders) 
Air Reduction Sales Co. 
Burdett Oxygen Co. 

Gas Products Ass'n. 
International Oxygen Co. 
The Linde Air Products Co. 
Purox Co. 

OXYGEN PLANTS (Liquefaction) 


M. Keith Dunham 
PREHEATING FURNACES AND APPA- 
RAT 


Buffalo Dental Mfg. Co. 

Imperial Brass Mfg. Co. 

Modern Engineering Co. 

Oxweld Acetylene Co. 

Superior Oxy-Acetvlene Machine Co. 
PRESSURE GAUGES 

Air Reduction Sales Co. 

Bastian-Blessing Co. 

Burdett Oxygen Co. 

Carbic Mfg. Co. 

Davis-Bournonville Co 

Harris Calorific Co. 

International Oxygen Co. 

Imperial Brass Mfg. Co. 

Alexander Milburn Co. 

Modern Engineering Co. 

National Gauge and Equipment Co. 

Oxweld Acetylene Co. 

Purox Co. 

Superior Oxy-Acetylene Machine Co. 

U. S. Gauge Co. 

Torchweld Equinment Co. 

Tnited States Welding Co. 

Reamers Portahle Flectric 
REAMERS, PORTABLE ELECTRIC 

N. A. Strand & Co 

Wodack Electric Tool Corporation 


Mar< 


REGULATING VALVES (Acetylene) 


Air Reduction Sales Co. 

Bastian-Blessing Co. 

Burdett Oxygen Co. 

Carbic Mfg. Co. 

Davis-Bournonville Co. 

Harris Calorific Co. 

International Oxygen Co. 

The Imperial Brass Mfg. Co. 

K-G Welding & Cutting Co. 

Alexander Milburn Co. 

Modern Engineering Co. 

National Gauge and Equipment < 

Oxweld Acetylene Co. 

Purox Co. 

Superior Oxy-Acetylene Machine C 

Torchweld Equipment Co. 

United States Welding Co. 

Weldit Acetylene Co. 
REGULATING VALVES (Hydrogen) 

Bastian-Blessing Co. 

Burdett Oxygen Co. 

Harris Calorific Co. 

International Oxygen Co. 

Imperial Brass Mfg. Co. 

National Gauge and Equipment Co 

Alexander Milburn Co. 

Modern Engineering Co. 

K-G Welding & Cutting Co. 

Purox Co. 

Superior Oxy-Acetylene Machine C 

Torchweld Equipment Co. 


REGULATING VALVES (Oxygen) 
Air Reduction Sales Co. 
Bastian-Blessing Co. 

Carbic Mfg. Co. 
Davis-Bournonville Co 

Harris Calorific Co. 

Imperial Brass Mfg. Co, 
Alexander Milburn Co. 

National Gauge and Equipment Co 
Oxweld Acetylene Co. 
Purox Co. 

Weldit Acetylene Co. 

SAND BLAST 
Transportation Engineering 

SEAM WELDERS (Electric) 
General Electric Co. 

SPOT WELDERS (Electric) 
Acme Electric Welder Co. 

TANK CONNECTIONS 
lene Adaptors) 

Air Reduction Sales Co. 
Bastian-Blessing Co. 
Davis-Bournonville Co 
International Oxygen Co. 
Oxweld Acetylene Co. 

Purex Co. 

Superior Oxy-Acetylene Machine ( 
The Imperial Brass Mfg. Co. 
Torchweld Equipment Co. 

TORCHES (Gasoline and Kerosene 
ing) 

Air Reduction Sales Co. 
Bastian-Blessing Co. 

Buffalo Dental Mfg. Co. 
Carbic Mfg. Co. 
Davis-Bournonville Co 

The Imperial Brass Mfg. Co 
Hauck Mfg. Co. 
International Oxygen Co 
The Imperial Brass Mfg. Co 
Alexander Milburn Co. 
Oxweld Acetylene Co. 
Purox Co. 


Corp. 


Superior Oxy-Acetylene Machine C 


United States Welding Co 


Westinghouse Electric & Mfg. Co 


Weldit Acetylene Co. 
Burdett Oxygen Co. 
Davis-Bournonville Co. 

The Imperial Brass Mfg. Co 
International Oxygen Co. 
Modern Engineering Co 


Superior Oxy-Acetylene Machine C 


Torchweld Equipment Co. 
TORCHES (Oxy-Acetylene Welding 
ting) 
Air Reduction Sales Co. 
Bastian-Blessing Co. 
Burdett Oxygen Co. 
Carbic Mfg. Co. 
Davis-Bournonville Co 
Harris Calorific Co. 
International Oxygen Co. 
The Imperial Brass Mfg. Co. 
K-G Welding & Cutting Co. 
Alexander Mtiburn Co. 
Modern Engineering Co. 
Oxweld Acetylene Co. 
Purox Co. 
Superior Oxy-Acetylene Machine ( 
Torchweld Equipment Co 
United States Welding Co. 
Weldit Acetylene Co. 
TORCHES (Oxy-Hydrogen Welding 
ting) 
Bastian-Blessing Co. 
Burdett Oxygen Co. 
Davis-Bournonville Co 
International Oxygen Co. 
The Imperial Brass Mfg. Co 
K-G Welding & Cutting Co. 
Alexander Milburn Co. 
Modern Engineering Co. 
Oxweld Acetylene Co. 
Purox Co. 


(Oxygen and Aecety. 


Preheat- 


. 


and Cut- 


. 


and Cut- 


Superior Oxy-Acetylene Machine Co. 


Torchweld Equipment Co. 
United States Welding Co. 
TRUCKS (Cylinder Carriers) 
Air Reduction Sales Co. 

Bastian-Blessing Co. 
Burdett Oxygen Co. 
Davis-Bournonville Co. 

The Imperial Brass Mfg. Co. 
Oxweld Acetylene Co. 
Modern Engineering Co 
Purox Co. 
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UNION CARBIDE 


WORLD’S BEST QUALITY—HIGHEST GAS YIELD 


ALWAYS PACKED IN BLUE AND GRAY DRUMS 


arge stocks of Union Carbide 
in all regular commercial sizes are 


carried at each of Union Carbide 
Sales Company's Warehouses listed 


bel« w. 

Requests for information and spe- 
cial correspondence should be ad- 
dressed to our New York, Chicago 
or San Francisco offices. 


Generator Sizes of Union Carbide 
Packed in 100 Pound Drums 
34 in. x2 in. (Lump) 
2 in.x 4 in. (Egg) 
1% inex &% in. (Nut) 
Y% in.x 75 in. (Quarter) 


For Oxy-Acetylene Welding and 
Cutting Plants, Acetylene House 
Lighting and Cooking Plants, Con- 
tractors’ Torches and Flare Lights, 
and numerous’ other pieces of 
Acetylene generating apparatus de- 
signed for the use of one of these 


sizes of Carbide. 


UNION CARBIDE SALES COMPANY 


Peoples Gas Building 
Chicago, Ill. 


Carbide and Carbon Building 
30 East 42nd St. 
New York 





Aj ele rieiglek. is a 
WBNS pc ORE 


ee are 


i MZ: 





UNION CARBIDE SALES COMPANY’S WAREHOUSES 
Shipments Always Made On Day Orders Are Received 





, ALABAMA 
DiveninghGGh. «<0.06000bee0een nees 12 S. 20th St 
MoONG. ...vccvscccedssteeuyees 16 S. Commerce 8t. 
MeN. oo cccuicsseusevedbanwes 3 Jefferson St. 
ARIZONA 
PROGRES... cccestescoceneacenus 42 S. Central Ave. 
ARKANSAS 
Oe eee me 201 Rogers Ave. 
ee eri 1400 E. 6th St. 
CALIFORNIA 
PUG, coscncccdceduosceuaseegeseeenans 932 H &t. 
See BAO. 0 cccéocsccthsvees ced 639 Gibbon St. 
GePAMAODs 05.0.0 ccndastsbanebesens 1717 Third 8t. 
Gat DIGG. ...0csvectecevesasses Seventh and J Sts. 
San Francisco...Balfour Bidg., 351 California St. 
COLORADO 
DORNER. ccc cccaneses .. Nineteenth and Wazee Bts. 
CONNECTICUT 
Barere, ».o:0.0bs inakesasimeren .409 Windsor St. 
DISTRICT OF COLUMBIA 
Washington.......... 111-113 Florida Ave., N.B. 
FLORIDA 
Jacksonville. ....... P. O. Box 124, 13 Cedar 8&t. 
Miowtl...s<6skkend0nceewemeee 1N. E. 24th St. 
a ey pees ..1702 Grand Central Ave 
GEORGIA 
Atianta...Haynes and Rhodes §t., P. O. Box 1594 
BavanRaR.ocroccacee stacvbeohesene’ P. O. Box 78 
Ogeechee ‘Canal, Foot of Margaret St. 
ILLINOIS 
Chicago . 122 8. Michigan Boulevard 
DentGh, .:<«<cackeuessnneuihonuend 511 Oak St. 
DOE. onccnesennupectitemek 133 W. William 8t. 
ee BR Bi Doicr census <ssneneees 700 Broadway 
PN cekwsn scuba aut anal 856 S. Fourth St. 
ee RS So EL. 631 N. Webster St. 
Marion.........315 S. Granite St., P. O. Box 747 
POUNGNER. oncendcervedcareeesthan 509° 8. First St. 
POOR. ves nttunrettebeeeckee 100-110 Edmund 8t. 
QO, sco ncttens cuncndescnonsel 313 Delaware St. 
i ES PO ee 1801 Washington St. 
| on Ben ......501 E. Hickory St. 
INDIANA 
BVERGVENG, .ccecdscuscesscesed 1401 E. Tilinols St. 
POs Weise cinsttsscceecy sere 2206 Broadway 
Indianapolis............6. .601- — “Kentucky Ave. 
SNe Tic cvsnnnanec>s -.714 N. Fifth Bt. 
10WA 
DONT ic5o.cnnereatekwncuuee 118 Harrison St. 
6S BER isc id ccowond ...Third and Elm Sts. 
DUDRGRs 60k baixcniccsvaed 8th and Washington Sts 
Feet DOGG. ccrbiciaasen Central Ave. at 16th St. 
OttuMWA......cceceees 207-9-11 S. Washington St. 
Sioux City........ -410 Court — P. O. Box 398 
Ween s.<s<n Pee tundenick 1209 E. Fourth St. 
KANSAS’ 
Pittsburg C1tessewandeutad sae 1201 North Broadway 
eee EO ee: 154 N. Fifth St. 
Wichita...... 600 W. Douglas Ave., P. O. Box 951 
KENTUCKY 
RUGR \incnsen LAVOE s a eaehies + baee tae be skeen 
Central Cy, <s saamesssergandieneteat 306 Broad St. 
LOXINGON. oo cee cecsserces Third St, & Walton Ave. 
a oe ya gE Pe at Brook and Main Sts. 
Middlesboro............. .1701 Cumberland Ave. 
LOU ISL. ANA 
OW OUDORG. . . ovcheseiees 118 N. Front St. 
Shreveport......... 615 Market St., P. O. Box 62 
; MAINE 
WE, 9.034044 es -.48 Commercial St. 
MARYL AN - 
a wennevak RET ee OE E. Lombard St. 
iberland. -P. 0. Box ire, 18 N. George St. 
bury. ..Cor, Mill and Hight St., 406 Main St. 
MASSACHUSETTS 
‘ian Cuhand PURCCCEEE SS oc ccereceece Pasco Road 
WV OTCOREE. «10:55 ceeaaekeds oaccct 15 Federal 8t. 
: MICHIGAN 
RIO, . .4900dadeain hee Gune 5785 oa? Ave. 
and Rapids.......... 500 Shawmut Ave., N. W. 


UNION CARBIDE IS 


—— 
a 


WOMROOE. ©. vecccceceeves First National Bank Bldg. 
OG DENIER. van cesesecess 513 Stephenson Ave. 
Iron River....... 321 Carnegie Ave., P. O. Box 357 
IONE . 6.060 266cnnesn. takes cceseasscebenehes 
NN IO SALE, 511 E. Vine St. 
BOER. a vccanennewesenncéqagens 518 S. Water St. 
Es 00000945 000b0%eess 617 E. Shiawasee St. 
Se Pere ee 301 W. Western Ave. 
eer 1830- i840 N. Michigan Ave. 
Beams Bee. Marke. ccccccvwocccccvccsevcsessescees 
MINNESOTA 
i ae eee 334 N. First St. 
ee eee 413 Chestnut St. 
MISSISSIPPI 
Vicksburg........ 1701-03 Levee St., P. O. Box 322 
penne 
mete. GS... wacedesusvesuees 422 St. Louis Ave. 
iis, MOM 05.catedunGcksoemied 920 8. Sixth St. 
er ee (See East St. Louis, I11.) 
NEBRASKA 
| IY iiior ee 1007-9-11 Jones St. 
NEW JERSEY 
OO. 666v6ev00ensteaen F ront and Division Sts. 
arr Sr 251-255 Ridgewood Ave, 
NEW YORK 
pO ee ee eee 108 Third Ave. 
rrr 85 Prospect Ave. 
SS Sr Tre ee 1345 Genesee St. 
Cephen CUP... cs ccceccces Near Clinton Road Sta. 
ee ae re 261 Exchange 8t. 
BRPUOPUEIID cweccccccenccvesenseteueevecnsive 
ON SER O’Neil St., Near Broadway 
Niagara Falle .....cccccsccccccccccescccvecccses 
Poughkeepsie...... Smith St. and C. N. E. R. R. 
Ns so koseus 700eesen eeie tes Sea 135 Hotel Sst. 
a ee ee .++....438 Court St. 
WOE oc ccveevekecsousesecteee 57-59 Main St. 


NORTH CAROLINA 


Charlotte... . .1000 Paimer St., P. O. Box 77 

Raleigh. .P. oO. Box 149, McCullough & Lenoir Sts. 

WEEOO. . icc ce cveteccescunseas 612 Surry St. 

err ere 700 8. Goldsboro St. 
NORTH DAKOTA 

a eee Fifth St. and Second Ave., N. 





OHIO 

\ eee ree 97 East South St. 
Sa eRe Corner Factory and Moore “3 
a rerrrer 618 — rt 8. 

CORERIRERE., 5.0. 00006040 eenee 7 Plum st 
Cleveland.........5....2848 Hanna Bide. Annex 
OO ae eee 330 Dublin Ave. 
Sr ee 104-114 8. a Ave 
Ce ecovscenss 700 First Ave. 
Dias o> 0c 00009046500 338 igh St. 
as. ce 0 cccsccacen seeonner 40 W. Third St. 
Steubenville... .....cccccevece 324 N. Seventh 8t 
rere re 414 S. Erie St 
ee eee ee Jones and Brittain Sts. 
BOOED. ..... 00 cov steaks ..--.-Main and 2nd Sts. 

OKLAHOMA 
McAlester....... .127 East Chickasaw St. 
CRIGRORR. 2.0. ccvcvceteesesesy 4 West Park Place 
Tulsa...........sceceeesceees-k-ll N, Boulder St. 
OREGON 
Pertiaee.......+icesecsseeeenen 15th and Hoyt Sts. 
PENNSTLVANEA 

Beaver. staueee .244 Buffalo St. 
MRNA cicecsseseeen “Weber Ave. and Franklin St. 
BHEB. occ ccccccccsceucceseeesees 1502 Sassafras St. 
Greensburg.....ccccesers ..Clark and George Sts 
Harrisburg. ...........+ 0g eeeestes 25 8. Tenth St 
pe See 223 East Mine * 
Johnstown....... Messenger St. and B. & O. R. R 

Philadelphia. ..... Delaware st and Brown St. 





Philipsburg...... P. O. Box 1 North Front St. 
Pittsburgh. .....1202 tnenier’ Se Commerce Bldg 
Potteville.........+..- Railroad and — St. 
Soranton. .......cccccsecccsssscceces 25 Vine St. 
ee, ere ..-Fifth and *Waluut Sts. 
Sharon.........- Budd St, and South Irvine Ave. 
Spangler ........ssescsscccssecccssess Bigler Ave. 
Wilkes-Barre......... 150-156 E. Northampton 8t. 
Williamsport. ......+..cccees Canal and Court Sts. 
SOUTH CAROLINA 
Charlestom....csccccccccccsesseseoces 3 Liberty St. 
SOUTH DAKOTA 
Watertown. ......cccscesces 224 First Ave, N. W. 
TENNESSEE re 
Chattanooga. ...c0..ccccccccssccs 312 Pound Bldg. 
Knoxville. ......sccccsccccses 426 West Depot Ave. 
DRAINS, 0.0000 000000000080 ennne 671 8S. Main St. 
Nashvill® .....cccsccccccecs 102-104-108 Broadway 
TEXAS 
Menmment.....c.ccvvecececeapeenn™ 366 Liberty St 
Dallas.... .Unit No. 2, Santa Fe Bldg. 
El Paso....First and Kansas Sts., P. 0. Box 103 
Houston. . ae nr Sia Live Oak 8t. 
Gan Antonlo.....ccccccccecerses 115 S. Medina St. 
errr 315 8. Thirteenth St. 
UTAH 
Salt Lake City.......+.. 108 W. Second South St. 
VIRGINIA 
LNOHDBUIS. .. . cccdecccccccecs 1324 Commerce &t. 
Norfolk. ....cccscccccecces errrees 120 W. Plume 8t. 
Richmond. .....cacccccvccccess 1709 East Cary St. 
WEST VIRGINI 
Bluofleld, .. oc. vececrccecccceseve 195 Roanoke 8t. 
Charleston........++ Broad St. and K. & M. R. R. 
Clarksburg....608 North Third 8t., P. O. Box 502 
PRMINS.....o.. cccveccseses Railroad Ave. and First St. 
ree Auburn St. & B. & O. B. RB. 
Rs 6.06sskcestas Seventh Ave. and Elm 
MOPGAMtOWN.. ....ccccseessece 610 sg 4 Ave. 
Mount HOO. ...cciccocssccicceccese P. x 536 
EE SS », Oo. 3 115 
WOE, oo cu sdvnnssaxan 43rd and —— Sts. 
WMAMSON . oo. 0s cevccncecvacees 0. Drawer L 
WASHINGTON 
OE ee 304 Railroad Ave., 8. 
BpeRAWS, .....0.0000000%. 500eueneee 162 8. Post St. 
WISCONSIN 
La Crosse Creceseveseeees ont and King Sts. 
Madison. cnoensenpannebe 513-19 Williamson St. 
Marshiield...... .....South — = Sts. 
ON eee efferson St. 
WYOMING 
GRIBED. . pcosccnasdanermens 218-234 Industrial Ave. 


EASILY OBTAINABLE EVERYWHERE 


ee es 








Superior Oxy-Acetylene Machine Co. 
Torchweld Equipment Co. 
United States Welding Co. 


VALVES (For Oxygen Cylinders) 
Air Reduction Sales Co. 
Bastian-Blessing Co. 

Burdett Mfg. Co. 
Alexander Milburn Co. 
international Oxygen Co. 
Oxweld Acetylene Co. 


WELDERS’ GLOVES 
Air Reduction Sales Co 
Carbic Mfg. Co. 
Davis-Bournonville Co 
Electric Arc Cutting & Welding Co. 
Ideal Face Shield Co. 
International Oxygen Co. 
Oxweld Acetylene Co. 
Purox Co. 
The Imperial Brass Mfg. Co. 
Transportation Engineering Corp. 


WELDERS’ GOGGLES 
Air Reduction Sales Co 
Bastian-Blessing Co. 
Burdett Oxygen Co. 
Chicago Eye Shield Co. 
Ideal Face Shield Co. 


Welhile= 
elding Metal 


Is making sounder and tougher welds at a lower cost per 
lineal foot in thousands of welding shops. 


If you have not tried Weldite, it will be worth your while to 
request samples, which will be gladly furnished free of charge 
to shop foremen and any others interested in welding. 


Furnished Copper Coated for Gas Welding 
Bare and Flux Coated for Electric Welding 





Davis-Bournonville Co. 

The Imperial Brass Mfg. Co. 
International Oxygen Co. 
Alexander Milburn Co. 
Modern Engineering Co. 
Oxweld Acetylene Co. 

Purox Co. 

Quasi-Arc Weldtrode Co. 
Transportation Engineering Corp. 
Weldit Acetylene Co. 
Willson Goggles, Inc. 


WELDERS MASKS 
Allan Mfg. & Welding Co. 
Chicago Eye Shield Co. 
Electric Arc Welding and Cutting Co. 
General Electric Co. 
Ideal Face Shield Co. 
Torchweld Equipment Co. 
Transportation Engineering Corp. 
Willson Goggles, Inc. 
Wilson Welder & Metals Co. 


WELDING RODS AND WIRE 
Air Reduction Sales Co. 
Allan Mfg. & Welding Co. 
Electric Are Cutting & Welding Co. 
Bierman-Everett Fdy. Co. 
Burdett Oxygen Co. 
Carbic Mfg. Co. 


Manufactured by 


CHICAGO STEEL & WIRE CO. 


103rd Street & Torrence Avenue, Chicago, IIl. 
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William Cramp & Son 
Central Steei & Wire Co. 
Chicago Steel & Wire Co. 
Cuyahoga Steel & Wire Co. 
Davis-Bournonville Co. 
General DBlectric Co. 
Haynes Stellite Co. 
The Imperial Brass Mfg. Co. 
International Oxygen Co. 
Managanese Steel Forge Co. 
Alexander Milburn Co. 
Modern Engineering Co. 
Morris, Wheeler & Co. 
Oxweld Acetylene Co. 
Page Steel & Wire Co. 
Quasi-Arce Weldtrode Co. 
Purox Co. 
Reid-Avery Co. 
John A. Roebling’s Sons Co. 
Torchweld Equipment Co. 
Transportation Engineering Corp 
Weldit Acetylene Co. 
Wilson Welder & Metals Co. 
WELDING ROD HOLDERS 
C. Sorensen 
Stoody Co. 


WIRE AND CABLE (Asbestos Insulated) 
Central Steel & Wire Co. 


ALPHABETICAL INDEX TO ADVERTISERS 


Acme Electric Welder Co 


The American Brass Co............ etcnees 33 

Allan Mfg. and Welding Co............... 50 

American Welding Society............... 17 
B 

Deeeeeememeeees OO, TiO. ccc ec cccceccss 26-27 

Bierman-Everett Fdy. Co........-.seeee0. 48 

Pe crs meee, Clb... cevesacevse caes . 47 


Burdett Mfg. Co.. 


Carbic Mfg. Co.. 


Central Steel & Wire OR es oe pagal iw 


Chemical Treatment Co. ........cse.seeees 12 
Chicago Steel & Wire Co............. eee 8 
Ce ND GO oo dec cdtloecnceosene 50 
Commercial Acetviene Supply Co......... 4 
Woes GP GP GD ccc cc ccc ccccccccccce 14 


Cuyahoga Steel and Wire Co 


M. Keith Dunham... 


E 
Elec. Arc Welding & Cutting Co..Back Cover 


G 
I, ss fo kict 60 cbeeeesee seven 
Gas Tank Recharging Co.........e06: cooe 38 
General Electric Co 


H 

The Harris Calorfic CO0......cccccscee cove OF 
I 

WGent Weed BIS Cesc csectissccertococeces 17 

International Oxymem CO0.......scesesecees 50 

Imperial Brass Mfg. CO... cee eeenencves 50 
K 

K-G Welding & Cutting Co.........++.++. 17 
L 

Linde Alr Product® CO...ccccsseccecccess 18 

Manganese Steel Forge CoO .....seeeeeee 49 


Metal and Thermit Corp 
Alexander Milburn Co0.......ccessccceseeess 
Modern Engineering Co...... 
Morey Flux and Chemical Co.......++..... 7 
Morris, Wheeler & CO0.....ccceecevcrteves 46 
N 
National Carbon CO.....cccsccsccccccces 50 
National Gauge and Equipment Co......... 16 


Oo 
Oxweld Acetylene Co....... 


P 
Page Steel & Wire Co..... 
The Prest-O-Lite Co., Inc...... 
The Peres Ce. ...ccccccceess 





Q , 
Quasi-Arc Weldtrode Co.......ceeees oY 
R 
ReIG<Avery COcccccvccccvcesecccs , . 
Rochester Welding Works........ 
Roebling, John A., Sons Co : i 
8 
C.. BOPOMGOM 6 oc ccvcccccccsecacescs “s 
Shawinigan Products Corporation . 
SESE GO. ce cb osvectccocessece ; - 
Superior Oxy-Acetylene Machine Co : 
N. A. Strand & CO. ....-eccesecevees 


T : 
Torchweld Hquipment Co.........+- 4 
Todd Shipyards Corp : 
Transportation Engineering Corp 

U 
Union Carbide Sales Co 
U. 8S. Gauge Co 


United States Welding Co........ ; 9 
w sf 
Westinghouse Electric Mfg. Co...... a 


Wm. Wharton, Jr., & Co., Inc..... 
Wilson Welder & Metals Co.....-- 
Willson Goggles, Inc.....+seeeeeseee : 
Wodack Electric Tool Corporation 





se abel uiaine Lacie Nas get ac a ae al 


ES 








THE WELDING ENGINEER 





i 5% 
oe 


my 


Ss is least 


vii 
ca 


The right foundation 
' for good cutting and welding 
is pure Acetylene 


.. 
by 
a 
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We supply it in: 

Carload lots, truckloads or single cylinders. 
Whatever your acetylene gas requirements may be let us quote you. 
Outline your gas consumption and our prices will be promptly 
furnished. 


Supplied in the following size cylinders: 


10x30in. size - - 125 cu. ft. capacity 
12x36in. size - - 225 cu. ft. capacity 
12x44in. size - - 275 cu. ft. capacity 


COMMERCIAL ACETYLENE 


Means pure acetylene. 


COMMERCIAL SERVICE 


Means prompt service. 
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No matter what your gas requirements are you will}be interested 


in our sales plan. 
Ask our nearest office to tell you about it. 


Commercial Acetylene Supply Company, Inc. 
General Office: 80 Broadway, New York City 
Branches: 


80 E. Jackson Blvd. 683 Atlantic Ave. 
Chicago, Ill. Boston, Mass. 


421 Trust Co, of Georgia Bldg. 550 Monadnock Bldg. 
Atlanta, Ga. San Francisco, Calif. 
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America’s Standard 


All “Raco” Welding Wires are guaranteed to meet the American Weld- 
ing Society specifications in every particular, and in addition are sub- 
ject to rejection from any cause whatsoever. 

The well established policy of THE REID-AVERY CO. to specialize in 
welding wire only insures absolute satisfaction to our customers. 


Lowest prices consistent with unvarying quality, prompt attention to 
orders, unlimited guarantee. 


RED LABEL (Iron) - - for Oxy-Acetylene Welding 
BLUE LABEL (Mild Steel) - - for Electric Welding 
HIGH CARBON, for both Arc and Acetylene Welding 


THE REID-AVERY CO., Inc. 


21st and Washington Ave.,: Philadelphia, Pa. 
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SWEDOX LINE OF 


1925 


SIMI) 


“RACO” WELDING WIRES | 
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RODS and WAL SWEDOX TAG. IT IS 
ELECTRODES “ YOUR PROTECTION 
NONOX SWEDOX | 5 / ' KROMOX 

LEKTROX SWEDOX _ a” MANGANOX 

CASTOX oo wake ALUMINOX 
ARC pa ~ : SP Se DRAWN ALUMINUM 
GAS ) J \ 3 

VANOX naan 
STEELKOTE 


LEKKOTE e e BRONZKOTE 
CYLKOTE SWE > TOBIN BRONZE 
MANKOTE AL = J f! MANGANESE BRONZE 
RAILKOTE on ; MONEL METAL 
TENSKOTE TENSILOX 
— Weldin ds and ¥ ay 
DUCTILOX J NICKOTE 
NICKOX 


VANKOTE 
RAILOX FLUXES 


SWEDOX welding wires and rods can be supplied immediately from stock, conforming in all respects to: 


American Welding Society Specifications E No. 1-A; E No. 1-B; E No. 1-C; G No. 1-A; Folias No. 


1-E and No. 1-G; and many others. We can furnish a welding wire or rod for any purpose and of any 
analysts required. 


PUT YOUR WELDING TROUBLES UP TO US Let us prescribe the filler best adapted for your 
requirements. We maintain a research department conducted by experts for the benefit of our customers. 
This service is FREE OF CHARGE. 


FLUXES—CASTOX, BRONZOX and ALUMINOX FLUXES when used with the corresponding 
filler rod will keep impurities out of the weld and promote thorough fusion. 


FREE trial samples of any product will be furnished upon request. A trial of any 
SWEDOX product will convince you of its superiority. Send for these samples NOW 


CHICAGO, ILL. ( \ f f DETROIT, MICH. 
4545 S. Western Blvd. enititaly Sieel &e ite (ompany 5001 Bellevue Ave 
Lafayette 8500 i 
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“ONLY SAFETY 





ae. Automatic 

2) Equal Pressure 
Two Gas 
Regulator 





ONLY 


Two Gas 
Regulator 


With a Single Adjusting Wheel 


ONLY 


alias : Regulator 








Tank —> 


Acetylene 
Connection . 


Torch Torch > producing equal pressures auto- 
ss se matically; banishes hose fires, 
hose explosions, the burning out 
of regulator seats and the possi- 
No. 2960 bility of regulator explosions from 

flame propagation. 






FOR WELDINC ONLY 


ONL Y Re ulator that makes unnecessary numerous adjustments 

g and re-adjustments by independent regulators 
placed on the oxygen and the acetylene tanks in order to obtain two unequalled pressures or 
two equal pressures, depending upon the type of torch in use, before starting welding operations. 


This regulator can be used with low pressure, medium pressure or high pressure torches, or with 
torches requiring acetylene pressure greater than the oxygen pressure. 


ONLY BURCO REGULATORS-—Fitted with instantly detachable nut tank connections 


Our Complete Catalogue Mailed Upon Request 


BURDETT MANUFACTURING CO. 383205 Join c. 


























MAKERS OF EAPERT WELDING APPARATUS 
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SUN-LITE 





CARBIDE PLANT— Keokuk, lowa 





BRAND 








Gas Tank Recharging Company 
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CARBIDE IS BEST! 


WHY? 


THIS FACT IS PROVEN 
BY OUR LONG LIST OF 
SUCCESSFUL JOBBERS, 
AND BY THE LARGE 
NUMBER OF MANUFAC- 
TURERS WHO BUY SUN- 
LITE CARBIDE IN CAR- 
LOAD QUANTITIES. 





MILWAUKEE 
WISCONSIN 


ACETYLENE PLANTS—Bettendorf, lowa; Milwaukee, Wisconsin 











Cast Iron Weld 


“A-A” is the welded portion. *‘B” 


ing uniformity of metal. 





ec- 
tion of hole drilled through weld ea 


For Better Welding Results 


X 


"THE success of every weld you make is largely de 
B Spc dese by the flux you use. 





WELDING FLux 


WELFE 


| IRON, Steet. Brass or Bronze | 














Welfex is a high temperature flux that forms a very 
fluid slag which freely absorbs sand and other impuri 
ties. 


Welds made with Welfex can be machined or drilled 
without “‘chatter’’—No change in machine speeds are 
required. If you are looking for better and more dur 
able welds, send for a trial can of Welfex and be con 
vinced—Write for it today. 











Convince yourself 


ORDER THROUGH JOBBER OR 


Chemical Treatment Company 
26 Broadway New York, N. Y. 
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the electrode hor ttoanes per- 
fect and teugh welds, ts part o 
_our complete line o etding 
accessories. Tf for a sam- 


ple bentile of TODDWELD.——_ 


_ 
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B) Southern Distributor ~~~ 

MQ) C.-T. Patterson Co., Ltd. 

} 800 . Pet eet 
rapeectppntny 
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ROEBLING | 
WELDING 
WIRE 
conforms to the specifica- | 4 
tions of the American Weld- ; 


ing Society. Of uniform 
quality throughout, it insures 
the strongest and toughest 
welds with the least amount 
of trouble in welding. 

















Shipped Ba 

in .. ; \ 
burlapped 4 
bundles JOHN A. ROEBLING’S SONS COMPANY : 
TRENTON, NEW JERSEY 








Cramp’s Welding Rods | 


We also furnish Welding Rods of Cast Iron, Copper 
Covered Iron and American Iron for welding steel, 
Vanadium Steel, Nickel Steel, Cast Aluminum, Drawn 
Aluminum, Soft Brass and Phosphor Bronze, also 
Steel Electric Welding Rods both flux covered and 


uncoated. 








Cramp’s Cast Iron Solder 


for repairing Scored Cylinders and Water Jackets, 
etc. Thoroughly tried for several years by our cus- 
tomers and found entirely satisfactory. 


Parsons’ Manganese Bronze 


Rolled Welding Rods—The strongest bronze welding 
rods made for Oxy-Acetylene Welding and High Fire 
Brazing of Malleable Iron, Brass and Bronze. The use 











of Parsons’ Manganese Bronze Filler Rods in brazing 
malleable iron results in the strongest possible weld 
or braze and insures satisfactory work. 





Cramp’s Aluminum Solder 


A joint properly made with this solder is stronger 
than the original casting and is preferable to a welded 


joint. 
We furnish and will be glad to esti- 
mate on all kinds of brass and bronze 
castings. 























The William Cramp & Sons Ship & Engine Building Co., Philadelphia 
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Duo-Fold Safety 2 Oxygen Gauge 


Patented 


Mechanically Perfect 
Safety Accuracy Durability 


UNCONDITIONALLY WARRANTED 


And What’s More—The Price Is Right! 
NATIONAL GAUGE & EQUIPMENT COMPANY 


WORLD’S LARGEST MANUFACTURERS OF BOURDON SPRING GAUGES 


MAIN OFFICE AND FACTORIES—LA CROSSE, WISCONSIN 


CHICAGO DISTRICT DETROIT DISTRICT NEW YORK DISTRICT 
JOSEPH HALLA P. E. STROUP H. T. OWENS 
140 S. Dearborn Street + 1208 Kresge Bldg. 51 East 42na Street 





THE WELDING ENGINEER 


09,9 
vove 


Cleveland’s COMPLETE 


remarkable GAS SERVICE 
welding job 














OXYGEN PLANTS 


To produce — 99.7% 
purity. Commercial 
and industrial instal- 
lations—for cylinder 
or pipe line use. 





= *GE-ARMCO WELDING RODS, used to 


pent team Ting of the cleveland ise ACETYLENE 
6000 feet of 16-inch Complete dissolved 


. ° acetylene factories 
high pressure steamline Pa (RR 
4 ACH welded joint has to stand 500 


Ibs. test. Five pounds of added —all S1ZeS. 


metal is applied to each joint. 





The welding men naturally chose Page- 


Armco, the most uniform, easiest flow- ACETYLENE CYLINDERS—.Seam- 


ing, gas-free rods on the market. It ° : ° ° 

saved time—gave them a better job. rt —T <= es ggg 7 no ah 
:; no asbestos), offering 

Rods are a small part of welding cost. ; 

Can you ever afford to take chances—use maen ee adwa ntages to 

any but the best? Try PAGE-ARMCO, acetylene manufacturers 

time the job, and inspect it and test it. and users. 


PAGE also makes high carbon rods— 
rods of all types for gas, electric and 
automatic welding. Write for illustrated 
folder telling how better rods cut weld- 
ing cost. No obligation. A card will do. 


This organization offers a 
complete engineering ser- 
vice—as well as construct- 


PAGE STEEL & WIRE ing and operating—in all 


, phases of the manufacture 
COMPANY and use of oxygen and 


aly mae Se ahd acetylene. 
D> sas = 
Pp A G E KEITH DUNHAM CO. 
110 South Dearborn St. 
WELDING RODS Chicago, III. 
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K-G TORCHES 
REGULATORS 
COMPLETE UNITS 


K-G WELDING AND CUTTING CO., Inc. 


Home Office and Factory: 556 W. 34th St., New York City 
DISTRIBUTORS & SERVICE STATIONS:— 


O. W. Adams & Co., Mamaroneck, N. Y. New England. 

Welders Supply Co., 700 McCulloh St., Baltimore, Md. 

Charles C. Ebright, 1121 North Ashland Ave., Chicago, Ill. 
W. Evans & Son, Tompkinsville, Staten Island, N. Y 


S pany Welding & Boiler Works, 40 Madison Ave., Albany, N. ¥. 


H. Harrison Kress, 1718 Sansom St., Philadelphia, Pa. 


Gaul, Derr & Shearer Co., 16th & Fairmont Ave., Philadelphia, Pa. 


Welding & Supplies Co., 1142 Ontario St. East, Montreal, Que. 
Welding & Supplies Co., Toronto, Can. ; } 

Weldit Acetylene Co., 144 W. Larned St., Detroit, Mich. 

A. G. Sprague Co., 870 Amboy Ave., Perth Amboy, N. J. 

W. C. Swift, West Alexandria, Ohio. 

Welders Service Co., Library Rd., Pittsburgh, Pa. 

Passaic Bergen Welding Co., 650 Main Ave.. Clifton, N. J. 
Passaic Bergen Welding Co., 356 Fair St., Paterson, N. J 
Sutton-Garten Co., Indianapolis, Ind. 








ENGINEER 


FACE SHIELDS 


Ideal Face Shields protect the head, chest and neck 
against direct and reflected rays. Easily adjusted and 
removed. Constructed of vulcanized fibre and aluminum, 
assuring durability and lightness. Hinged door allows 
quick inspection of work or interchange of glasses. 


IDEAL WELDING GLOVE 


The Ideal Glove for Electric and Acetylene Welders is 

made from Sheep Skin, which has been Subjected to 

an Asbestos Treatment and which makes it both heat 
resisting and fireproof. 


IDEAL 
WELDING APRON 


The Ideal Apron for Weld- 
ers is made of leather which 
has been especially treated 
to stand the heat, and at 
the same time be very flex- 
ible and durable. 


THE IDEAL FACE 
SHIELD CO. 


468 N. Garfield Ave., 
COLUMBUS, OHIO 




















Wanamaker Coated Electrodes 
FOR 
ARC WELDING 





Reduce your labor costs. 
Reduce your current costs. 
Reduce your electrode material costs. 


Increase your production. 
Increase the operators’ efficiency. 
Increase the quality of your welds. 


Write for details. 


The new Tecor Specialties Bulletin describes 
th WANAMAKER COATED ELEC 
TRODES, also a complete line of welding ac- 
cessories, 


Write for it today. 


Transportation Engineering Corporation 
15 PARK ROW, NEW YORK CITY. 
327 SOUTH LA SALLE ST., CHICAGO, ILL. 




















American Welding Society 
33 West 39th Street 
New York, N. Y. 


WHAT IS IT 
DOING? 


WHO ARE ITS 
MEMBERS? 


The Secretary has a copy of 
the Membership Directory for 
you. Write for it. 









































































































































































District Sales 
Offices 


ATLANTA 
BALTIMORE 
BIRMINGHAM 
BOSTON 
BUFFALO 
CHICAGO 
CLEVELAN!) 
DALLAS 
DETROIT 
KANSAS CITY 
LOS ANGELES 
MIL W AUKEE 
NEW ORLEANS 
NEW YORK 
PHILADELPHIA 
PITTSBURGH 
ST. LOUIS 
SALT LAKECITY 
SAN FRANCISCO 
SEATTLE 
TULSA 
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What do You get when you ask for 
Linde Process Service? 


LINDE PROCESS SERVICE is built to suit the needs 
of every Linde user. It is planned to help the smaller shop 
successfully weld a crank case, or to aid large companies 
in planning and laying hundreds of miles of welded pipe. 
It comprises the following divisions: 


1. Books 


Whenever the Linde Company in its 
field work finds a considerable group 
of its users struggling to solve the 
same welding or cutting problem, it 
plans to publish a book on the subject. 
These books enable you to help yourself 
and make it possible for every Linde 
man to give assistance. 


2. Magazines 

Two monthly magazines are pub- 
lished by the Linde Company. Both 
have the same aim: to keep Linde cus- 
tomers informed on the latest methods 
and to let them know how others are 
using the oxy-acetylene process to save 
time and money. “Oxy-Acetylene 
Tips” is edited for large users and 
“The Linde Oxwelder” is written to 
help smaller shops. 


3. Service Operators 

Perhaps you cannot find the help 
you need in the Linde books and mag- 
azines. A trained service operator may 
be needed to help locate the cause of 
trouble or demonstrate the proper 
methods. Service Operators are a part 
of Linde Process Service. 


4. Service Supervisors 
Your problem may be unique or very 
stubborn, demanding more experience 


or knowledge than the service operator 
can offer. Linde has men with these 
qualifications who are ready to serve 
you. They are called Service Super- 
visors. 


5. Service Engineers 

The solution of some problems re- 
quires more than a wide knowledge of 
process applications and an ability to 
use the blowpipe, because they involve 
some special engineering. That is why 
a group of Service Engineers are on the 
Lindestaff, backing up the service men. 


6. Consulting Engineers 

Occasionally the economical and 
efficient use of the oxy-acetylene proc- 
ess requires that it be coordinated with 
other processes. This may require the 
highest type of engineering talent. 
When you need this kind of service 
the Linde Consulting Engineers are 
available. 


7. Research Laboratories 
Welding and cutting are primarily 
metallurgical problems. And that 
means that new methods and new 
processes must be tested by laboratory 
methods and be backed with engineer- 
ing data. In this the Linde Company and 
you are served by the Union Carbide & 
Carbon Research Laboratories, Inc. 


Every Linde customer can use some part of this ser- 
vice regularly. Some problems may require the whole. 
Linde Process Service is flexible, and it is planned to fit 
your needs exactly. You don’t want to waste time with 
the wrong service, so simply state your problem to any 
Linde man and the right service to fit the case will fol- 
low. Linde Process Service is free to every Linde user 


for the asking. 


THE LINDE AIR PRODUCTS COMPANY 


General Offices: Carbide & Carbon Building 
30 East 42d Street, New York 


37 PLANTS — 80 WAREHOUSES 


LINDE OXYGEN 


YOU CAN DEPEND ON THE LINDE COMPANY 


a NEARY ReRESE RST RR 














Thermit Welding Locomotive 


How to Go About This Job— What Thermit 


Frames 


Welding Is—Making the Mold— 
Preparing the Weld 


By R. P. Palmer 


HA ust finished dinner and adjourned to the living-room, 
] d my paper and writing equipment in a nice orderly 
vhen the wife entered and demanded to know what I 

to do. I informed her that I was going to write a 
The Welding Engineer. She said, “I don’t believe I 

uld bother if I were you for Shep will contradict you and call 

1a heathen.” I told her not to worry as my feelings are not 
easily hurt, and to try and think of something nice and mean 
sav about Shep so I could write it. 
Well, now to get back to the beginning, what I wanted to tell 
ou was about Frame Welding. 

I was invited by a friend to a dinner and during the dinner, 
the conversation turned to welding. One fellow started to tell 
about welding frames by the electric process, when another in- 
terrupted and said that the thermit method was the only way 

weld The host said that acetylene was the best and 
requested that we wait and settle the question in his den. The 
line up was one for electric, one for thermit and two for acety- 


1 


lene 


frames. 


Thermit got the high card, so he started by saying: First; 
Thermit is made from aluminum and iron oxide. The aluminum 
being ground in small particles about the size of a grain of salt, 
this we will call aluminum salt. Next is iron oxide. This is also 
fine. The particles being slightly larger than the alumi- 
[his is made from scale or oxide, which forms on a piece 
When the iron is heated, there are particles of iron 
that absorb the oxygen from the air and condense it. As the 
iron absorbs the oxygen, the oxygen acts upon the iron in this 


ground 
num 


of ir Nh. 


way. 

The metal is hot and of course is expanded. The crystals have 

separated to a certain extent and the grains are enlarged. The 

gets in between the grain and forms a thin film causing 

the grains to become separated from the parent metal. When 

the parent metal cools and contracts the action causes the iron 

xide to become loosened and fall off. You all know the value 

‘ygen for combustion, so you can see the value of this con- 
densed oxygen or iron oxide in thermit welding. 

(he next thing is to get adding metal. This is in the form of 
plugs that are punched out of a sheet of low carbon steel. These 
plugs are of various sizes. The largest is about 14” thick and 
has a diameter of 34”. This is what forms the body of a weld 

ight be called adding metal. 
strength a small amount of nickel is added. 
pieces about 4%” to 4” 


shiny 


oxygen 


Then to give a little extra 
The nickel is in 
of irregular shapes and is bright and 
[ always compare nickel in thermit to salt in soup because 
could be made without it but would not be quite so good. 


Now that we have the concoction all ready, we will proceed with 
ie actual welding of a locomotive frame. The first thing to do is 


‘ram your frame. Then, be sure that all parts of the locomotive 
that might interfere with the work are removed. Then the next 
. step is to spread the frame giving it about the same amount of 
“pening as for acetylene. (A 4” x4” should- have at least 14”). 


\ cutting torch is used to cut a piece out of the frame, 34” x 

after cutting with the torch, both ends of the frame are 
to insure a clean surface. 

rl pace where we cut the 4” x4” x4” piece out of the 

n ith bees’ wax is then filled. Leaving the wax extend 1” 

end of the frame that is to be welded; also allowing 

tend on all four sides of each end. 





The wax should be 
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slightly thicker in the center of the space between both ends; in 
other words if measured through the center the thickness of the 
one-half inch reinforced on each side. This 
should be trimmed to the size .of the frame, 144” from the center 


wax should be 5”, 
of the weld, making a collar 234” wide. 

A box is now made in which sand is packed around the weld 
carefully, so as not to scar the wax, as the finished weld will look 
just like the wax used to make the pattern. We use facing sand 
next to the wax which will stand a very high heat, also, a less 
expensive molding sand for the backing up sand or body of the 
mold. 


Fa 
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3/4" to 1”/ opening, clean and chip 
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“way 
Preparation of a Weld paige Thermit Process 

There is always at least 4” of sand all around the wax as any 
less is liable to burn out, or crack in drying and allow the 
molten metal to escape. 

It has been found that the best way to make the box in which 
we place the sand is to weld by the electric method. This is much 
quicker than the old way of fastening the box together with 
bolts and is also less difficult. When building a box in a bad 
place, we tack the sheets together, welding a spot %” long. 
About every 4” the weld is severed with a cutting torch. When 
we remove the box no damage is done to the sheet which we use 
for dozens of welds. 

After the mold is complete, we usually allow it to stand over 
night, which helps dry it. 

The sand is dampened just enough so that when you pick up a 
hand full and press it, it will retain its shape when the hand is 
opened. 

Before leaving the mold for the night or before beginning to 
heat, if not left over night, we take a 14%” rod and fill the sand 
full of vents, making one hole to each square inch of surface on 
top of the mold; within a radius of two inches of the riser, 
being sure that the rod goes through the sand and touches the 
wax. 

For all surface out side of 2”, we use Ys” x4” rod, making 
one hole to each square inch. We cut a %” hole in the back 
and side sheets to every four square inches. Sometimes it is im- 
possible to cut holes in side sheets, but we always cut them in 
the back sheets. Don’t cut holes below 4” from top of sand, in 
side and back sheets. 

Then we take a ys” x 4” rod and make a vent for every hole 
that we cut in the sheet, making sure that the rod touches the 
wax. Now that there are sufficient vents; one need not worry 
about having holes in the weld. 


” 
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We start heating by using a very little air and oil and after 
lighting the torch, we heat a 4,” rod red hot and stick it in the 
wax, through the riser hole at the top, also through the pouring 
gate hole thus allowing the heat to pass through the wax, causing 
it to melt quickly. The flame is kept small for the first hour, 
which allows the mold to dry thoroughly. A large flame is then 
used but a 4” x 4” frame should not be heated a cherry red in less 
than three hours, if good results are expected. 


If the mold is not entirely dry when the weld is made, there are 
sure to be holes in the weld because the intense heat of the ther- 
mit will start to dry the mold. The steam thus formed will start 
to pass off through the molten-metal and will become entrapped 
as the metal nears the surface, which will make a crust on it 
and the result will be a weak porous weld. 

Before placing the thermit in the crucible, always take the boxes 
that the thermit is packed in and build a small fire in the crucible, 
at least one-half hour before using. This expands the material 
that the crucible is made of and no trouble will be caused by 
same cracking after the powder has been lighted. Twenty-five 
pounds of prepared thermit is allowed for each pound of wax 
used in patterns. 


We always empty the amount of prepared thermit that we in- 
tend using in a steel wheel barrow and mix the entire amount 
thoroughly together, before placing it in the crucible. We get 
a good cherry red heat on the frame before lighting the thermit 
and it should take at least three hours to secure this heat. The 
chain used to hold up the crucible should be covered with asbes- 
tos cloth, a paste made of fire clay or asbestos dust. This will 
prevent the chain from burning off, should some of the molten 
metal happen to strike it. The block used to spread the frame 
should not be removed within two and one-half hours after the 
weld has been made. This will allow the metal to solidify com- 
pletely. 

The main point in favor is that there is no job too large and 
the entire weld is made at the same time, therefore all of it 
starts to contract at the 
stresses within the metal. 


same time, which avoids locked up 
The metal will be free from porosity 
if attention is given the vent holes and the heating is done slowly. 
As the electric comes next and he had a lot to say I will wait 
until a later date to describe his methods. 
(Watch for the next article by Mr. Palmer. It will appear in 


an early issuc.) 


ODD JOBS OF THE WELDER 
By Geo. E. Strong, Ventura, Calif. 

I have had two jobs that might be of interest to some of the 
boys. An exhaust pipe casting broke causing the thread on the 
pipe to rust out, necessitating the renewing of both. The pipe 
set back in a concrete recess with very little play on either side. 
I reached in with a cutting torch and cut the pipe off just below 
the 45 degree, then broke the casting the rest of the way with a 
hammer. 

Getting the new stub back proved to be the big problem. There 
wasn’t room to hold it in place with my hands and get it started 
in the new casting on account of the concrete projecting out so 
far. The casting rests on the outer part of the engine base which 
I welded 
a short 45 degree on the thread stub, then cut a ring out of a 
I then welded 
four lugs made from %-inch welding rod above the ring so that 


has a hole cut in it to allow the pipe to go through. 
boiler plate and put it over the pipe from the top. 


when I got the pipe in place the ring would be stationary and 


the lugs would slide around. In order to hold the pipe in place 
I took two pieces of 1-inch pipe and tied them together with a 
strap of iron, using a block of wood for a heel to ply the stu» 
in place. By raising or lowering either handle I could build the 


stub any way desired. My helper reached in, turning the stub 


and in a very few minutes we had it tightened. To get the pip 
welded together again I cut out the top and welded around the 


inside until I could reach it handily from the outside. I then 





welded the top back again, completing the job in 7% 
had a schedule of 12 hours before. 
Job No. 2 was that of welding a 4-inch intake li: 
compressor inside the plant to a pipe on the outside of 
ing. It had to go through the side of the sheet ir 

near the roof. 

3eing allowed to cut a hole no larger than necessar 
pipe through I had no way of getting an exact meas 
the pipe had to go through with a 45 degree near the 
to cut and fit a pipe more or less by guess, but it did 


at. wnt | 
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hugs for Ring 
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so I took a thin board, 4% inches wide, and cut the 
the same contour as the 8-inch pipe and held it at 
the 45 degree angle on the 4 inches and marked the ex 


I then put my template on the short piece of pipe n 
cut in and the fit was perfect. 
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How New Stub Was Put In 


I have used the board 
angles since and find it a very quick and easy way t 
on any size pipe where both ends are stationary. 


W. F. BARRETT RECEIVES DEGREE OF DOCTOR 
OF SCIENCE 


3arrett, vice-president of The Linde Ai: 

recently been conferred the degree, 
University of Pittsburgh. Mr. Barret 

very keen appreciation of the value of science applied t 


Mr. W. F. 
Company, has 
Science, by the 


and in addition to the specialized physical problems conn« 
the production of oxygen from liquid air, Mr. Barrett 

nently identified with the Carbide and Carbon Chemicals | 
tion, which produces organic solvents, intermediates, re! 
and anaesthetics. 

of the Carbide and Carbon Corporat 

Barrett is also very interested in the Union Carbide an 
Research Laboratories, Inc. 


This corporation is a newly orga 


sidiary Union 


ECONOMY WELDING MACHINE COMPANY ISSUE 
NEW CATALOG 

The Welding Machine 

Missouri, have recently distributed a new catalog desc 


Economy Company, of kar 
line of welding equipment which includes outfits, torch 


tors, generators, accessories and other welding sup] 
hooklet is very attractively made up and consists 
pages and a heavy gray paper cover. It is profusel 


PLUMLEY BACK ON THE JOB 
Mr. Stuart Plumley, Editor of the 
contly returned to his desk after a 


Acetylene J] 
long and seve! 
which made it necessary for him to spend several wet 
Scuthern Coast. His many friends in the weldin 
will be glad to learn that he is enjoying good healt! 
industry itself will benefit from a continuance of 
work he has been doing, not only as a publisher in 


acetylene welding field, but also as an active worke 


progress of several of the associations which serve th 
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Making Difficult Welds 


Ingenuity Solves Many Problems in Welding for the Power 


Engineer—Welding in Hard Places—Success 
Means Sticking to It 


By George F. Walker 


\E of the most interesting jobs that I have worked on was 
it the Beverly Gas and Electric Company, Beverly, 
Massa etts. Here we did some out of the ordinary weld- 
steam job where both high and low pressure had to 
be taken into consideration. It consisted of welding two and 
ne-half inch extra heavy six inch, eight, and ten inch pipe. 
‘hese were for both high and low pressure steam and in addi 
tion to this straight pipe welding it was also necessary to 
weld in flanges, nozzles, and a number of two inch couplings. 
These were placed at various sections of the line as pick ups 
ind drips 
[he first weld was on an eight inch line. This was outside 
and the work had to be done in weather about ten degrees 
tbove zero. A staging was erected on which to work and when 
were up on it the wind seemed to be dashing along about 
forty miles an hour. You see the work was located on a water 
front and there was no protection from the wind and cold, so 
the working conditions were not very favorable. In fact, we 
judged that about three times as much time and stock was 
used on this job as would ordinarily be used under more fav- 
le conditions. 


or. 


Inside of the gas machine building we made six welds on 
lengths of eight inch pipe and in addition made four welds on 
eight inch nozzles and two two-inch couplings. In doing this work 
we encountered more difficulties for the pipe lines were located 
about twenty feet high and very close to the wall. It was nec- 
essary to build stagings and this work was hampered by the 
great number of machines scattered about the floor. Ladders 
and planks were about the only things available and none too 
steady. The pipe of course had to be slung in hangers and 
pitched before welding. The hangers were suspended from the 
roof of the building and it was quite a problem to keep the 
pipe in alignment, this was important during welding as the 
alignment then had to be perfect. This was overcome by mak- 
ing pipe clamps out of 4 inch by % inch bar iron and clamping the 
joints ahead about three at a time. This proved to be satis- 
factory and no more difficulty was experienced from this source. 

After leaving the gas machine building the eight inch pipe 
picked up to a ten inch line. This line ran to the second story 
and all of the pipe was welded in place. It was against orders 
to have a light in or around the building so I was not able to 
open the window and sit on the ledge during welding. I there- 


tore had to execute the welds from a ladder which proved to be 
very tiresome position from which to work. When all the 
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Left—Two-Branch Header 8”’x8”x8"x6’. Center—Welding 8” 


lines were welded it was necessary to weld in a lot of eight 
inch nozzles. These were inserted at various places where the 
necessary branching off places were located. The cutting torch 
was used for this purpose as we were welding with the oxy- 
acetylene process. The hole was cut out, beveled and fitted 
with the torch. In order to do this work in the easiest manner 
I designed a portable staging which is illustrated in the sketch. 
These could be used and when the weld was completed easily 
moved to the next one with only the aid of a helper. The 
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How Pipe Hanger Platform Rack Is Made 


stage hangers and supports consisted of four pieces of 7% inch 
round iron, five feet long and offset at each end and bent out 
at an angle so as to allow about five or six feet between hanger 
rods. In addition there were two angle irons eight feet long 
and two inches by two inches by % inch in width and thick- 
ness respectively. Of course the length of these angle irons 
can vary according to conditions. An inch hole was punched 
at each end about a foot from the end. Two sets of pipe hanger 
clamps were made of ™% inch by four inch bar iron and bent 
around the size of the pipe. Each radius was allowed to be 
an half inch short to allow for clamping tight. 

These clamps and hangers can be placed anywhere on the pipe, 
we usually spaced them about ten or twelve feet apart and then 
laid planks from one to the other making an ideal working 
platform. The planks ran the same way as the pipe on which 
the hanger was clamped. It gave us about three and one-half 










Nozzle on 8” Line. Right—10” Line All Welded in Position 
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feet clearance underneath the pipe, and free movement on both 
sides of the pipe. 

This company had experienced previous trouble with warping 
and leaking flanges and were concerned about the ability of weld- 
ing to overcome this trouble. In order to do away with this I 
bolted a cast iron flange to the face of the steel flange. When these 
flanges were made up and tested they showed no leaks and 
therefore no warping. In the stock room there were a number of 
ten inch joints to weld. These were located only a foot from 
the ceiling. Here we met another problem as the ceiling was 
studded with sprinkler heads and it was necessary to cover each 
one, in the vicinity of the welding, with a piece of cotton waste 
soaked in water. If we didn’t do this we were liable to set 
them off. 

Thanks to the cutting and welding torch we were able to use 
a number of bends which were sent out to the job and were either 
too long or too short. This of course saved a lot of time. 

The high pressure lines were welded in the boiler room right 
up over the boilers and all the time that we were welding we 
encountered high temperatures as the pressure was constantly 
held at about 140 pounds. However the work was completed 
and no leaks were found. 

As a closing thought I would advise any welder who contem- 
plates welding for power engineers to learn how to weld with 
either hand. This is almost necessary on account of the difficult 
positions in which the welding must be done and also because it 
allows one to relieve the strain which develops in the welding arm. 
The welding we did on this job was very trying to our patience, 
but when it was finished we had a great deal of satisfaction in 
knowing that we had accomplished something worth while. To 
the power engineers and pipe companies I would suggest that one 
of the best investments they can make is to get a welding outlit 
and a skilled operator. With these two, they will be able to 
make many worthwhile savings in time and money for the oper- 
ator can make bends right on the job with mitred sections and 
he can also weld joints, cut pipe and make himself a valuable 
asset to his employer. 

WELDING SOLVES ANOTHER PROBLEM 
By R. K. Randall* 

The machine shop conducted by the Cleveland School of Tech- 
nology recently moved from their old quarters to new ones. In 
the old shop, the lathes, planers, automatic screw machines, shapers, 
grinders and drill presses were run by two large motors connected 
with countershafts. The new quarters made the use of counter- 
shafts inadvisable so it was decided to equip each machine with a 
motor of its own. This made it possible of course to operate 
each machine at any desired speed and also to run one or all 
machines as the occasion demanded. 
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a «These clips welded to channel 
trons, then bolted to concrete 
blocks 
Details of Welded Uprights 


The school maintains a fine welding shop equipped with standard 
makes of oxy-acetylene and electric welding and cutting apparatus. 
This made it possible to solve the problem of mounting the motors. 

The first step in the job was to make uprights. For this, 





*Welding Instructor, Cleveland School of Technology. 
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4” by 8” by 4” channel iron was used. To the end 
were welded, one on each side, 6” by 6” angles to be us 
These clips were cut to size by the oxy-acetylene cut 
and then electrically welded to the channel. A_ hok 
burned in the clip to allow bolts which set in ceme: 
through, thus securing it at the bottom. 





Fig. 1. Motor Supports Electrically Weided 


The columns were spaced 7 feet from center to center 
the top ordinary 3” by 3” angle iron was used. Thr 
ends of these angles %4” holes were burned with the ox; 
torch and then help up in place and the channels marke 
holes. Then these channels in turn were pierced. The angl 
then bolted to the upright and .electirc welded in place, 
weld being made to insure strength to withstand the 
On illustration 1, the welds holding top angle iron t 
channels are shown. 





Fig. 2. Completed Installation 


It was also necessary to make provision for mount! 
switch boxes and the variable speed control boxes. The 
department made quick work of this by bending flat 1/2" 
stock to proper size and then welding in cross pieces 
hangars were then welded to top of angle iron to hol 

A good idea of the general neatness of this installation 
by looking at illustration 2. The “superstructure” as wé 
supports 15 motors and even when all machines are pul! 
structure is as rigid as can be. It is interesting to note t 
entire installation was made without the aid of any too! 
so-ever except the oxy-acetylene cutting torch and th 
are welding machine. 









Fabricating Large Structures 


Joints Specially Designed for Welding—Detailed Account 


of Them and a Comparison of Welded 
and Riveted Trusses 


By H. Goldmark}+, W. Spraragent{, and W. L. Warner} +} 
PART Ill 


| the present time most welded structures have not been 
U carefully proportioned with proper regard for stresses to be 
carried and the strength of the parts necessary to carry them. 
Little is known of safe methods of design for steel structures 
although there are several instances where steel works have 
been erected without rivets, the joints having been put to- 
gether by welding. In most cases this work has been done 
by designing a structure for riveting and then welding the 
ioints wherever possible with the electric arc. In this manner 
welded structures have been built which are considerably 
heavier and stronger than is necessary to carry the required 


loading. 











Fig. 8—Model of Ewertz Type of Electric Arc Welded Vessel Carry- 
ing 400 Percent Overload 





In a report to the American Bureau of Welding covering 
the “Application of Arc Welding to Ship Construction,” Mr. 
i. H. Ewertz states that it is his belief that substituting weld- 
ing for rivets in a structure designed for using either method 

wrong as a basic principle. The results derived from 
welding in such a method are at least partially defeated. All 
ol the structural shapes such an angle bars, tee bars, zee bars, 
etc., wert One 

angle bar is used simply as a means of fastening 
flange in its proper position. 


designed primarily for convenience in riveting. 


TQ 


the out- 

ing flange that gives stiffness and strength to the plate 
and the flange used for fastening by «rivets is 

ily for furnishing the place for the rivets and does 
the strength of the structure. 


It is only 


*Pr i at the Fall Meeting, A. W. S., Cleveland, Oct., 1924. 
( ~ ip m . Engineer. 
| tp American Bureau of Welding. 
BT tindy 








| Engineering Department, General Electric Co. 








With this in mind, Mr. Ewertz designed an arc welded ship 
in which all flanges needed in the riveted structure for fasten- 
ing are omitted and in place of angles or other shapes, plates 
or flat bars are used. To produce reinforcement in many 
places, flanged plates are used, but in such cases the flanges 
on the plate performs the service of a stiffener. (See Fig. 8.) 

Another important item which the structural engineer who 
considers welding for fabricating should have in mind is the 
design of parts in such a way that most of the welding can be 
performed in the shop and overhead welding eliminated as 
much as possible. 

Mr. Ewertz goes on further to state that in a ship designed 
for all electric welding, estimates show a saving in weight of 
structural steel material of over 25 per cent as compared with 
a similar design for a riveted ship. The hours of labor for hull 
construction showed a reduction of over 20 per cent. Modified 
designs or designs where either riveting or welding can be used 
while they clearly indicate a saving, show a saving that is- nat- 
urally proportonately lower to that obtained in a ship designed 
for all electric welding. 

These same fundamental facts were recognized by the Gen- 
eral Boiler Co, in the construction of their factory building. 

In Appendix “B” one of the authors (Mr. W. L. Warner) 
compares in detail a diveted truss with one where welding has 
been substituted. 


90° 
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Fig. 9—Upper Figure Is Single Vee Type of Joint. 
Lower Figure is Double Vee Type 
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The structural engineer is inclined to look with suspicion 
on a single weld which carries enormous loads and where fail- 
ure might result in damage to life or property. While he 
knows that riveting is not altogether a safe proposition as 
indicated elsewhere in this report, nevertheless he feels that 
because there are so many of them that even if 15 per cent 
were bad the structure would still be safe because of the factor 
of safety employed in the design. 


These engineers feel, moreover, that while some welded parts 
are equal to the strength of the original material, nevertheless 
it is imposible in some instances to detect a bad weld which 
may have only 50 per cent of the strength of the original 
material. Of course the welding experts will argue that the 
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solution is proper welding inspection and this subject is treated 
elsewhere. However, if possible welding parts should be so 
designed that there will be a large number of small welds to 
carry the load instead of one large weld. The same arguments 
would then hold true as in the case of riveting. 

In the past the structural engineers who were not familiar 
with welding have been inclined to take the cross sectional 
area of a weld and allow so many pounds per square inch as 
the tensile strength or shearing stress of this particular weld. 
There are many important variables which make such a pro- 
cedure dangerous, such as for example design of joint, chemical 
composition of parts to be welded, type of electrode used. This 
can be best illustrated by comparing the two simple types of 
joints shown in Fig. 9. In one figure there is shown a single 
vee double beveled joint; in the other a double vee double bev- 


eled joint. The cross section of deposited weld metal is the 





ae etl ee 


10—Electrically Welded Ship Fullagar, Floor Plates, 
and Plating 





Fig. Frames 
same and yet a number of tests in structures such as tanks 
have shown that the double vee joint is from 25 to 50 per cent 
stronger than the single vee joint. This difference can 
ascribed to the fact that (1) it is harder to make a thoroughly 
sound fused joint with the single vee type, particular at the 
bottom of the vee and (2) that because of the unsymmetrical 
section of the single vee a bending strain is thrown on the 
deposited metal (it must be remembered that the deposited 
metal has different physical characteristics from the original 
base metal). From an economical viewpoint it so happens 
that it costs less to make a double vee than it does a single 


be 


vee joint. 
It should also be remembered that the physical properties 
of the deposited metal depend not only upon the type of elec- 
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trode used but also on the physical and chemical pr. 
the base metal. 

Another important factor which must be taken int 
is the fact that in some instances joints designed for 
do not make it possible to secure good welding. Fa 
as position of welding, heat conductivity of the edg 
the reasons that may be cited 






joined, etc., are some of 





Fig. 11—Electrically Welded Coaster Fullagar Built by Commel! 
Laird and Co, Ltd., Birkenhead, Using Flux Covered Electrodes 





Large office buildings are usually of a steel cage typ 
type of construction lends itself particularly to welding 
safety of a building does not depend upon any single wel 





Appendix B a 
Welded Truss 
W. L. Warner? 


HE design of a welded truss is a 
when the style of the truss and the 
the present time, however, so little is 
strength of various types of structural welds that t! 
plete design of a steel structure is out of the quest 
Fig. 24 is shown a small riveted truss which was desis et 
for a span of 48 ft. for railway service. It is the aut s 
purpose now to redesign this truss for welding. It should b ® ang! 
borne in mind, however, that the greatest economy will ! - ang! 
only when the truss or structure is designed for we 
the first place instead of designing it for riveting and the! be 
This point will be explained 11 


pe at aTR 


relatively simple n e 
loading are kno\ FS 


known concet 


redesigning for welding. 
discussion. 

In the various steps of the design which follow 
loads for various sizes of bead are those given by Pr 
McKibben in his paper, “Arc Welding of Steel Str 
These are as follows: 

4 in. by % in. bead.... 
¥% in. by % in. bead.... 
7/16 in. by 7/16 in. bead........ 
4 in. by % in. bead 
9/16 in. by 9/16 in. bead. per linear 

NOTE: the 
which gave the average shearing strength of welded 
36,310 lb. per square inch. Allowing a factor of s: ; 
the safe allowable stress is 900 lb. per square inch 


1593 Ib. 
2394 lb. 
2781 Ib. 
3195 Ib. 
$770 |b. 
The above values are based upon 


per linear 
per linear ey 
per linear ¥ 
per linear 1! = 


results 


End Connecting Angles (A) 


These members consist of two angles 6 in. by 6 ir 
each, with 24 rivet holes, and are connected by 16 s! 
to the %-in. gusset plate (c). The 
angles can carry is limited by the shearing section 
in Fig. 25, Sketch I, or by the strength of the 16 riv: 
at joint No. 1 of the riveted truss. 


} 


safe load w 
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ection through one line of 8 rivets of angles A is 

total length, about 26 in. minus the width of 8 
multiplied by the thickness of one angle, and this 
»lied by two for the two angles. This gives the 
in Sketch I as 18 in. to give the same shearing 
- the two welded angles as for the riveted angles. 


ie now consider the weld. 
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Fig. 24—Welded and Riveted Truss 


There are 16 shop rivets in bearing on one %-in. plate, 
which gives an allowable load of 16 * 13,130= 210,000 Ib. 
[he safe load for shear which can be carried by the two 
angles is 18 KX 1 X 10,000 = 180,000 lb. The shearing of the 
angles rules in this case and we must have a weld which will 
carry at least 180,000 Ibs. from gusset plate C to angles A. 
We will, however, design from the load supported by the 


rivets. 





The net area of each angle on a horizontal plane = 5.75 —2 
1X %) = 4.75 sq. in. We can use either 2—5x5 in. x 9/16 
in. angles or 2—5in.x5in.x “in. angles with areas of 5.31 
sq. in. or 4.75 sq. in. respectively. 

\ssuming that we use the former size of angle, then, we 
can use a 9/16-in, triangular bead, which is good for 4770 lbs. 

210,000 
There would be required, then «ss 4 
4770 


inch. 


; 1 
per linear 





of weld. To be safe we will use 48 in. and 
along the edges shown at (b) in the side view, Sketch I, 
ich gives us the required length of weld. 

It can be easily seen that were the angles welded only along 
the edge (b) a bending moment would be introduced into the 
weld in addition to the shear which it is designed to carry. 
Che joint would be unsafe. We must, therefore, make a weld 
also as wn at (a) Sketch I. At this point it must be 
brought out that we have no data on the strength of the type 
t mentioned. We are relying on it in this case simply to 

nding moment in the weld at (b). 
nsider for a moment the connection of the angles 
utment or other support along the plane (cde) 
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Sketch I. The load is 210,000 and we will use a 9/16-in. bead. 
There is required 44 in. and we will use 48 in. The angle 
24 in. long is then sufficient and we will put a 9/16-in. bead 
along each angle at (dc). 

It should be noted that the weld at (a) should not project 
beyond the plane (cd). 

If now we should desire to use two angles 5 in. x 5in. x % in. 
instead of those shown in Sketch I, the length must neces- 
sarily be more than 24 in., since a %-in. bead is only good for 


3195 Ib. per inch of length. This would make a more 

unsightly connection, as shown in Sketch II. The length is 

210,000 

——-—- = 66 in. and we should use about 70 in. This would 
3195 


mean about 35 in. along (dc) on each angle. (See Sketch 11). 

Assuming that the weld as shown at (a) Sketch II is equiva- 
lent to two %-in. triangular beads with a safe load per linear 
inch of 1593 lb., then the length of 24 in. is sufficient in con- 
junction with the weld at (b). The preference, however, 
would be for the setup as shown in Sketch I. 

Now let us consider the real limiting strength of the 
riveted angles. We have found that the maximum load which 
the riveted angles A will stand safely is 180,000 Ib. and that 
the net cross sections is 18 in.‘long. In designing the welded 
joint the first question that arises is with regard to the 
required length of 9/16 in. or % in. angles. Using the former, 

18 
— = 18 X 8/9 = 16 in. 
1% 
¥%4-in. angles must necessarily be the same as the 
riveted angles minus the eight rivet holes. This length is 


the length of angles is The length 


of the 


18 inches. 
The number of inches of weld required for this joint, using 
180,000 
the 9/16-in. angles is —-———- = 38 in. 
4770 


We will use 40 in. and put 16 in. on each angle. Weld also 
as shown at (a) Sketch I to take care of the extra 8 in. of 
weld which cannot be obtained otherwise unless the angles 
are cut 20 in. long instead of 16. 

Using the ™%-in. angles, the number of inches of weld 

180,000 

-—— = 57 1n. 
3195 

would require angles about 30 in. long. 


Connection of %4-in. Plates D to Gusset Plate C 


There are two plates D % in. thick which are connected to 
the %-in. gusset plate C by 15 shop rivets in bearing on the 
5g-in. plate. The load to be carried is then 13,130 K 15 = 196- 
950 lb. We can use a %-in. triangular bead which has a safe 
load of 3195 lb. per linear inch. The total number of inches 
of weld required = 196,950 divided by 3195 = 61.6 in. We will 
use 64 in. and put 32 in. along each plate. 

Upon closer inspection we find that probably 15 rivets are 
unnecessary for making this connection. Undoubtedly 9 rivets 
are sufficient and the other six are used, only for adornment. 
This situation is brought out by reason of the fact that 9 
rivets carry the whole stress from web plate E to plates D. 

9 X 13,130 118,170 
This second consideration gives us = = 37 
3195 3195 
in. We will use 40 in. and put 20 in. on each plate, as shown 
by (f) and (g) of Sketch III. We are rather uncertain as to 
the strength of a bead in the position of (f) and need test 
data on this point. 


required 





We would use about 60 in., which 





Connection of Top Chord Angles B to Gusset C 


For the top member we have two angles 5 in. x 3% in. x % 


in. There are 5 shop rivets connecting the top chord angles B 
to the gusset plate C. These rivets have an allowable carry- 


(Continued on page 28) 
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The Bastian-Blessing Company, 
240-256 East Ontario Street, 
Chicago, Illinois. 





Gentlemen: 


During the last 
for a lding torch that was equipped 
device. Upon intervi 
Rego GSA torch was just th 


After putting the torch in « 
I find that it us approximately 7: 
our operator do his own loading and unl 
using the torch a emall part of the tine 
production work it ought to eave at least & 
gae because of the fact that ® torch oa 
when notin wi and can be relit, without 
and will produce the same size flame as be 


xe ; ri Another point in 
Wwe 1 lan is that 
— — ’ sa ys the dan, ) 


the torch wae idle. 
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FABRICATING LARGE STRUCTURES originally designed on the gross section of the ang! ng 
Welded Truss P ' f la (12,000 — 70 . , 
ne column formula ,000 — 70— gross area, wh 
Part III ‘ 
(Continued from page 25) length of member and r = least radius of gyratio: . 
ing capacity of 5 X 13,130= 65,650 Ib. If we use a %-in. ‘TOSS section of the member. 
65.650 In the original design the tension members were 
bead we will require — 20.5 in. of weld. We will use with a net area of cross section greater than the 
3195 necessary to carry the allowable load. In redesig: 
24 in. In order to secure the proper amount of weld we will welding from the riveted design the net area of the 
put 10 in. along one edge of each angle shown at (h) Sketch member is necessarily somewhat greater than that 
III and then put a weld of 10 in. on the top between the riveted member, so that the resulting design has a cr 
angles as shown at (k) Sketch III. The details of this last are “0 and weight too great for the most economical 
shown at (e) Sketch III. We have no test data on the [his situation is inevitable when designing from a 
strength of a weld of this nature, but we assume that 10 in. design without knowing the actual stresses which 
of this type of weld will at least be equivalent to 4 in. of imposed. ; 
straight triangular bead. In the case of compression members the excess of st 
ae over that required is considerably greater than in the 
Connection of Top Chord Web E to Plate D the tension members. For instance, consider compr 
There are 9 shop rivets connecting two %-in. plates to one member 2—6, for which three rivets are used at each e: 
¥%-in. plate. The limiting feature in this case is bearing on make the connections. The load which these three : 
the %-in. plate. The allowable load is then 9 X13,130= can carry is 39,390 lb. Undoubtedly three rivets are more 
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25—Details of Welded Truss Shown in Fig. 24 


118,170 Ib. Using %-in. bead there would be required ap- than enough to carry the load, but two rivets are not enough, 


118,170 as is shown by the following: 
proximately—————- = 37.1 in. of weld. We will use 40 in. 1 

3195 Consider the column formula (12,000 —70—) > area 0! 
and put 20 in. on each plate, as shown at (n) Sketch ITI. r 

Sontiet Rant member. The load allowable on this member by this formula 
8 12 
This member consists of two angles 6 in. x 3% in. x win. jg Pe EI tse = 27,140 Ibs. 

having a net area of 3.533 sq. in. each. The allowable ten- 1.1 


sion is then 7.066 X 16,000 = 113,000 Ib. For welding we This shows that by designing the welded joint directly 
can use two angles 5 in. x 4 in. x Y@ in., and we will therefore the number of rivets we are making the joint stronge! 
use a ye-in. bead. The number of inches of weld required necessary. In this instance we have recommended usii 













113,000 strength of the member in compression. 
= ———— = 40.7. We will use 44 in. and put 11 in. on each The above discussion brings out the point previously stated 
2781 that the design of a truss from a riveted design is n 
side of each angle, as shown at (m) Sketch III. economical as the design of the same truss direct fro 
It should be noted that on all tension members we can loading values. The discussion also illustrates the fré 
save weight by reducing the size of the member, since orig- which is allowed the designer of a welded structure b 


inally is was designed on a net section. On the other hand, of the great elasticity of the welding process. It is p¢ 
compression members cannot be reduced, since they were to put just enough welding on and not necessary 





















nough to secure the proper strength. 
general scheme holds true for the remainder of 
i a general outline of the design of the various 


A 


Joint No. 2 
Member 2-6 
Struc Forms, 2Ls 3% in. by 3 in. by % in. 
Allow load = 3 rivets in bearing %-in. plate = 3 X 
13,130 39,390 Ib. 
Use bead for the weld. 
39,390 
Tota 1es of weld required = = 165 
2394 


On each angle put 5 in. of weld on each side. 
Do the same at Joint No. 6 for this member. 
Joint No. 3 
Member 3-6 
Structural Forms, 2Ls 5 in. by 3% in. by % in. 
\llowable load = 6 rivets in bearing on %-in. plate. 
= 6 X 13,130. 
= 78,780 lb. 
Use 34-in. bead for the weld. 
78,780 
lotal inches of weld required = — = 33 in. 
2394 





Use 36 1n. 
On each angle put 9 in. of weld on each side. 
Do the same at Joint No. 6 for this member. 
Joint No. 3 
Member 3-5 
Structural Forms 2Ls 5 in. by 3 in. by % in. 
Net area = 2 (2.86 — 1.0 X %) = 2 (2.86 — 0.375) 
=2 (2.485) =: 4.97 sq. in. 


Allowable load = 5.0 * 16,000 = 80,000 Ib. 


For welding use 2Ls 3% in. by 3 in. by ¥ in. 
Net area = 2.65 sq. in. 
Use re-in. bead for the weld. 
80,000 
lotal inches of weld required = ———— = 29.0 in. 
2781 


Use 
On each side 3% in. by 3 in. by x% in. L, put 8 in. of weld on 


32 1M. 


each side. 


Do the same at Joint No. 5 for this member. 


Member 2-5 
Structural Forms, 2Ls 4 in. by 3% in. by % in. 
Allowable load = 3 rivets in bearng on %-in. plate = 3 X 


13,130 = 39,390 Ib. 
Use %-in. bead for the weld. 
39,390 
Total inches of weld required = ——— = 
2394 


16.5 


Use 20 In. 
On each angle put 5 in. of weld on each side. 
Do the same at Joint No. 5 for this member. 


Joint No. 4 


Member 4-5 
Structural Forms, 2Ls 3% in. by 3 in. by % in., wt. 7.9 Ib. 
Allowable load = 4 rivets in bearing on 5-in. plate = 4 X 


130 


= 52,520 Ib. 


Use 4-in. bead for the weld. 
52,520 

lotal inches of weld required = = 22. 
2394 

Use t in. 


i put 6 in. of weld on each side. 

ime at Joint No. 5 for this member. 

ler of Truss is the duplicate of this half shown. 
Bottom Chord 


_.s 6 in. by 6 in. by 3 


™ / in., wt. 19.6 Ib. 


| Forms, 2 
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Net area = 2 (5.75 — 10 KX %) = 2 (5.75 — 0.500) 

== 2 (5.25) = 10.50 sq. in. 
Use 2 Ls 5 in. by 5 in. by ¥# in. 

Joint No. 7 
Connecting Angles to %-in. Plate 
Structural Forms, 3 shop rivets in double shear = 3 X 
14,430 = 43,290 Ib. 
Use ¥s-in. bead. 
43,290 


=: 9.1 inch. 





Total inches of weld required = - 
4770 
Put 6 in. on each angle cutting L at 45 deg. 
Connecting %-in Plate to 3%-in. Plate 
Structural Forms, 3 field rivets in double shear = 3 X 12,030 
= 36,090 lb. 
Use %-in. bead. 


36,090 
Inches of weld required = ——— = 15.1 
2394 
Use 16 in. 
Put 8 in. on each plate. 
Joint No. 6 


Gusset Plate 


Structural Forms, one %-in. plate, 11 shop rivets. 

Allowable load, bearing on 5¢-in. plate, 11 XK 13,130 = 144,430 
lb. 

Use #-in. bead for the weld. 

144,430 

——aeee = 30.4 in. 

4770 


Total inches of weld required = 


Use 40 in. 

Put 20 in. on each angle. 
Joint No. 5 
Gusset Plate 


Structural Forms, 11 shop rivets at 13,130. 
Use 20 in. on each angle, as for Joint No. 6. 


At this point it should be stated that as the art of welding 
becomes more and more an important factor in the struc- 
tural field, standardized designs will be evolved which will 
render the design of welded structure more simple. In the 
present instance some of the joints used might be considered 
crude and might be improved upon, but it should be borne 
in mind that we have no practical data on this phase of the 
subject. 

The writer desires to acknowledge the great assistance ren- 
dered by Prof. Frank P. McKibben of Union College, who 
assisted materially in the preparation of this design, both with 
regard to methods of designing the welds and many helpful 
criticisms on the subject matter. 

(Concluded in the April issue) 


TAYLOR SPOT WELDER TYPE “N” 

The Taylor Welder Company of Warren, Ohio, has just de- 
veloped a new spot welder known as “Type N.” This new spot 
welder has been designed for the hard and steady service to which 
welding machines today are subjected. At every point where 
wear and tear and everyday service strains are liable to break 
down the machine special reinforcing has been used which it is 
claimed reduces up-keep and labor. 

Another feature is the minimum number of parts which pro- 
vide few wearing points, accessibility and convenience. The trans- 
former is water cooled. An automatic switch is used which does 
not require adjusting for each of the welding electrodes or for 
variations in the thickness of the material to be welded. The 
foot treadle is adjusted as to length as well as swivel and a “quick- 
change” adjustable starter controls the travel of the upper elec- 
trode. The base is built in one piece and a tool box is built in 
to take care of the tools and electrodes. This machine is built 
in three sizes, designed to cover a wide range of utility. 
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A Hard One to Beat 

HE wrong attitude towards training welding 
"his helping them to learn more about their work 
among the smaller users of the process. This is a 
condition for without intelligent welders the proces 
be able to expand as rapidly as it should. Just re 
miatter of subscribing to this publication came up wit 
manufacturer, after the merits of the plan were sub 
merely answered, “Well, if we did get your paper, th 
would read it and get dissatisfied with their work. Th: 
learn how to do other kinds of welding. They 
around to the meetings of the different societies. If 
any good he will learn a lot from your paper and 
meetings. The first thing we know he wants more 
he knows more about welding than we do, and pret 
we lose him. 
foreman. 


He has found a job as welding super 
If the man isn’t any good, he won’t get ar 
out of the paper and so it is a loss either way. It cost 
of money to hire new help and we're satisfied to get a 
we are now. We find that ‘Hunkies’ do the job all ris 
they’re cheap anyway.” 
convince this man that it is up to him to help the mar 
wants to get ahead and learn more about his work. T! 
may seem extreme, but it is not, it is more nearly the rul 
the exception among the small users of the welding p 
They are the very ones who need information the most 
welding methods are generally very far behind the tim 
is the duty of the advocates of welding to see that this 
dition is changed and that the employer and manufacti 
educated as well as the welder. 


The Human Element 
ELDING advancement is directly dependent 
human element which enters into each and ever 

The welder must be made to realize this. The greatest 

back to the entire industry is the welder who doesn’t 

derstand the fundamental principles of welding. With 
it is a question of guesswork and luck. If the weld hold 
thanks his stars, if it doesn’t, then the welding process 
blame, it isn’t applicable to the job or else something 
the matter. This is simply due to ignorance. Still th 
remains that the limitations placed upon welding 

regulatory bodies everywhere have been loaded on 

care of just this very thing. 

is present in every weld. It is a thing which must be b 

The only way to beat it and keep it beaten is to instruct 

welders and see that no welder is allowed to make a 

until he knows all there is to be known about the particular 

he is doing. ae as 

Bale Wire Is Good Enough 

66 O you can’t get our welder to use any of thos« 

fangled, fancy colored wires. He is a foreigner 
won't even listen to the different salesmen when they 
around. One fellow left some samples a long time ago 
they are still here. Our welder gets fine results with 
wire and as long as he’s satisfied, we are.” Wrong at! 
again, and one which shows complete ignorance of the 
ress being made in welding. Anyone knows that in 
bale wire or some fence wire the properties for welding 
present. 


The human element in 


They are there because of the materials which 
manufacture. 
present. 


into their However, these properties ar: 


always Bale wire does not run true to specificat 
particularly welding specifications. Some of it flows raj 
and makes a fair weld, while the next batch may not 
well and may make poor welds. 
ing receives a black eye. According to a welding wire n 
facturer it is hard enough to keep the wire uniform so 
the results will be uniform, even when the wire is mad 
certain strict specifications. This one argument ought t 
enough to warn the welder against the use of haphazard 
terial and filler rods. 


When such welds fail, 


i, 1995 


No amount of effort was able to 


hye 
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“Torch Operator” or “Welder” 


Specialized Training Does Not Make Men Capable of Doing J 
Diversified Jobs—Working Knowledge of Entire q 
Art and More Instruction Needed 4 


By R. K. Randall* 


ICK up a newspaper in most any city of size in the country These comparisons could be carried on indefinitely 
today and you will see very few days, advertisements like to me that the welding world is confronted with the q 3 
this: ‘“Wanted—Welder, experienced on such and such a kind of to whether or not this is a desirable condition. As [| s i) 


work.” What thoughts enter your mind when you read it? I it is a condition that is not going to help our industry. \\ 
am frank to say that I always smile. I recently saw two such do not deny that a certain number or torch operators ar 
advertisements in a city newspaper. One referred to a man with sary, as a matter of fact desirable, I do think the idea is 
“steel barrel” experience and the other with “experience on light to be discouraged. My reasons for this conclusion a: 
metal furniture.” Can you imagine it, how many “welders” in first the torch operator is not apt to realize his limita‘ , 
the country can honestly say they have ever welded a steel barrell spoil work, or in his attempt to do a class of work that 4 
or welded on metal chairs or desk; yet how many real welders not familiar with may prejudice someone else against th: 
would be afraid to hire out on either job and worry for fear the assumption being that the average foreman relies y 
they would not make good? None. the welder’s word and skill, the foreman geiierally | 

I am going to cite an actual incident that happened a while back familiar with welding. Second, the torch operator hin 
in our school here. A young man came in to see us and wanted ¢ discouraged with his failures and decide that he is not ad 
some information as to the cost, etc. of our acteylene welding for this work rather than realize that what he lacks is 
course. We went thru the usual form of questioning him and knowledge of the process. In this way many desirabl 
finally came to the question of “what kind of work do you do at F¢ lost to our trade. What then is the solution? 
present,” imagine our surprise when he said that he had just quit One fact that I should like to mention here is the 
his job a week ago but that he had been working “two years as a every welder should feel that he himself can be a teacher 
welder.” Upon further questioning we found that his case was as broadest sense of the word by passing information h« 
follows: Two years ago he had been working in a shop where along to his fellow workers. Too many times the averag 
light sheet metal work was welded. He was a likeable chap and will watch some man struggle thru a welding job in a 
finally had prevailed upon the foreman to give him a chance to and perhaps wrong way when a kindly word of advi 
“break” into the welding department, with a little assistance from help the other fellow so much. This advice can be 
one of the other men he had mastered the “neutral flame” and such a way that the other fellow will not feel belittled, but 
managed to weld the article he was supposel to, rapidly and well. be made to feel grateful. Too many welders I am afraid, 
He worked on piece work and actually made on the average of attitude of “let him learn the way I did.” Most met 
$1.00 an hour. However, one day he and his foreman had a dis- welding industry have gained their knowledge thru rea: 
agreement and he “quit,” feeling secure in the thought that he was being associated with men who took interest enough in thi d 
a welder. He went out and hired out as a welder where various school them in the various ways to handle their weld 
kinds of work were done and was “fired” before the morning and they in turn should be as ready to pass on their ki 
was over. He got another job in a foundry and had the same _ to the other fellow. The good that would result if eve 
success, “couldn’t do the work” was their excuse to him. This would try to help and teach the other fellow in 
young man however, had some stuff in him and sat down and took contact with them is immeasurable. 
stock of himself. He came to the conclusion that in spite of the There has been gathered together by the Educational C 
fact that he had been handling a welding torch for two years that tees of the A. W. S. and the Gas Products Associatior 
he was not a “welder” but a “torch operator” highly skilled in 
a particular line of work. This man liked welding and wanted 
to continue in it so he sought education in his work in the only 
place he knew of and that was a trade school. 


terial and data enough for a comprehensive, intelligent 
tical welding course. The next step is to get this trai 
information to the welder. How it is to be done is mo 
of a local problem but a few suggestions are offered her 
Let us pause and look for a moment at the industries which to- 
day have a tendency to train “torch operators” rather than weld- 
ers; pipe welding is one of these fields. In a recent article on 
“pipe welding” I found this statement, “and others were trained 
for the work as occasion demanded.” The trouble is, they are 


First, by the individual plant survey in industries em) 
number of welders. From what I have seen and heard 1 
plants, I feel the suggestion of the forming of a class | 
the education of their men would be welcomed. Th 


could take one hour out of every three or four working « - 


trained as torch operators or specialists and not welders. After meet, say from 4 to 5 p. m. and have the theory of 


they learn their job, for one reason or another, they drift here 


t 


; ’ welding problems laid before them, the theory to be t 
F re anc . fe - shops where +r work be- . . 7 : fag 
ind there and then we find them in shops where other work d€ with practical demonstrations by the instructor. 
sides pipe welding is done and they are attempting work with yi d 
: aaa 4 The second suggestion would be to get the smaller 
which they are not familiar, spoiling more or less work and ; ‘ vs ' 

: . . : turers, where only a few welders or perhaps only 
doing some that, while passable, is not up to the standard it —— . Menge I Ps ’ " 
should be. How many pipe welders would know where to use worked, to pool their interests and meet in first on ge 
Manganese Bronze instead or Tobin, or know just why a certain then in another and collectively get their instructions i 
cast iron weld was hard instead of machinable? On the other general scheme could be worked out for a foreman 
hand, the cast iron foundries train a welder to execute cast iron would give the foreman a chance not only to receive 
work of high quality, but should occasion arise for the execution welding theory but in the discussions that followed a w 


of a difficult steel weld, where would he be? of welding vision would result. 





= The third suggestion would be the utilizing of so! 
*Welding Instructor, Cleveland School of Technology already existing, or in the establishing of training cent 


3 
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The Weld is no Stronger 
than the Filler Rod 


Whether the weld will hold after it is machined and the 
excess reinforcing material removed, depends on the welder’s 


skill and the kind of filler rod used. 


Tobin Bronze Welding Rods have a homogeneous structure, flow 
freely at welding temperature and make strong joints that are 
easily machined. A Tobin Bronze Weld is 100% stronger than 
cast iron and equal to or better than the best steel weld. 


















Anatoun pA 


from mine te 


An exclusive American Brass Company product, with the 


Weldi , Ph pris 
argon: ios Tr name stamped in the metal, Tobin Bronze is universally recog- 
toon Pheepher Baowse, nized as the most satisfactory non-ferrous filler rod for repairing 
nganese ronze, uicon ° . . . 
Cosmet, Died tod Stee broken cylinders, gears and all kinds of machine castings. 
Meral. 


aa If you cannot obtain Anaconda Welding Rods from your 
Supplied in the standard 3' ‘ 
lengths, special lengths and regular source of supply, let us tell you who handles them in 
: . f " ° 
coils, in 1/8", 3/16", 1/4", your locality. 


5/16" and 3/8" diameters. 
THE AMERICAN BRASS COMPANY 
GENERAL OFFICES—WATERBURY, CONN. 
Offices and Agencies in Principal Cities 
Canadian Mill: ANACONDA AMERICAN BRASS LTD., New Toronto, Ont. 


World’s foremost manufacturers of Copper, Brass, 


Bronze and Nickel Silver 


TOBIN BRONZE 


REGISTERED U.S. PAT. OFF. 
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centers to be located so that they would be convenient to a large 
number of men from a certain area. 

I firmly believe that the manufacture of welding equipment both 
gas and electric, the manufacture of gases and even firms manu- 
facturing welding wire would be repaid by the formation and 
financing of such educational work as I have suggested; both by 
increased application of the process and greater demand for their 
apparatus and welding wires due to increased efficiency. 

Training of this sort would eliminate the man experienced on 
“steel barrells” and “light furniture” and produce some welders 
with knowledge and skill enough to know that welding is welding 
whether on a barrell or a locomotive. 


CRANKSHAFT WELDING 
By W. J. Field, New Westminster, Canada 
In crankshaft welding the realization of a good weld, while very 
important does not guarantee a satisfactory job. For this reason 
those who have not had any experience in this work may profit 
by studying the accompanying rough sketches and reading the 
remarks in connection with same. 


etl] [3 
, 7 


Break 





so that when we remove the shaft after fastening 
the crankshaft will take its place. Fig. 5 shows 
spaced in line and fastened down. After placing cra 
its cradle of “V” blocks and making sure that the broke: 
a horizontal position, we will fasten the crankshaft 


place a small jack C under web at crankpin as a supp 
another jack under the other web fig. 6 would do no h 
we will take another look at fig. 4 and must take int 
ation that if we start welding the fracture, we wil 
produce expansion, so in order to avoid distortion, w 
up the other web at point marked X. After heatin; 
proceed to weld and will discontinue welding whe: 
completed half the first “U” as shown in fig. 4 at B. N 
off the plates holding down the crankshaft and give sha 
again fasten down shaft and completely fill up 2nd 

turn to original position and complete welding on Ist 

the heated and welded sections should now be covered | 
ably with a sufficient body of sawdust to exclude the 


and allowed to cool slowly. 
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How to Weld Crankshafts 


Fig. 1 shows a crankshaft broken through the web close to 
shaft, so close, in fact, that there is no possibility of preparing 
a double “V” across the face of web so we will prepare it by 
cutting a single “V” across the face of the web as shown in 
fig. 2. The difficulties to overcome are numerous. 


ist. If we place the shaft in a horizontal position, we have to 
weld vertically. 


2nd. If we place the shaft vertically, we have difficulty in sup- 
porting it and maintaining alignment. 


3rd. A single “V” entails a considerable amount of welding. 


4th. The contraction of the welded area would produce results 
similar to that illustrated in fig. 3. 


Let us now consider fig. 4. It will be seen that as the face of 
the web is wide, to cut a 90° “V” reaching to the center would 
represent a considerable amount of welding. We will reduce the 
amount of welding by cutting out two “V’s” as shown at A fig. 4. 
The next matter to consider is how shall we line up our shaft. 
First we need a good level surface, some “V” blocks, and a 
length of straight shafting, and bolts, nuts, and plates to secure 
the “V” blocks and shafting. We will now space our “V” blocks 


WROUGHT IRON PIPE BENDS 


Rohrbogenwerk, G. M. B.H., Hamburg 23, has recent! 


a catalog of “Wrought Iron Pipe-Bends” for weld 


connection. In this catalog it is pointed out that the be: 
a uniform thickness of wall, a smooth surface, minimu 


circular cross-section, small bending radius, and that th 


ple to erect. This booklet consists of sixteen pages and 


and may be had in either German or English. It is ; 


illustrated with photographs and diagrams of this process a 


goes into the history of pipe bends. This booklet sh 


interest to refrigerating engineers and to all those int 


welding pipe coils and pipe bends. The illustrations 


interesting as they show so many actual installatior 


sort of bended pipe in the refrigerating, chemical, heatii 
ery, hydraulic, hygienic and shipbuilding industries. 





CORRECTION 
In the January 1925 issue of The Welding Engineer, « 


the credit line was omitted from the article entitle 
Plant Cutting and Welding.” This article was reprii 
Oxy-Acetylene Tips, August, 1924, by Courtesy of 


Air Products Co. 
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A Letter from Australia 


One of Our Friends in Western Australia Writes of the Growth 
of Electric Arc Welding—Gives Details of 
Locomotive Frame Welding 


time I have been an interested reader of the various 
The Welding Engineer by those associated 
I am an arc welder and am writing be- 


icles contributed to 

welding trade. 
| might be able to give you and your readers an idea of the 
made by arc welding in Western Australia. 


ing 
ress Deng 





Photograph 


A—Locomotive Frame Welded and Reinforced by 
Stiffening Plate 





hotograph A is 


tier ] 
cture and 


welded at a 
top. | 


shown a locomotive frame 


reinforced by a stiffening piece welded on 


| this weld about 18 months and it is still in service. 


D.C. 
shows the bottom part of a firebox wrap- 


ago, 


as fabricated with a welder using ss” mild steel elec- 


hotograph B 


























late welded on both sides. The welding on this job was done 
"4 1 boiler shop welder and another make of D.C. machine using 
‘and a '” electrode as the occasion demanded. When sub- 
severe test this job showed no leaks and it has since 
eld up satisfactorily under eighteen months’ actual service. 
faa PME WELDED HERE — 
q - 8’ — —_———>| 
Se ae a  —— ea ar 
= = C. =I Ft 
“STEEL PLATE | 
| | 
—_ 1] x 
TER ” | S~ 
7 a | v €h bs i 
|| 
= i j 
\f aoe So cone ————————==——— con | 
FRAME MOWED ty” ¢ AT FROVT 
BLER BOK HERE = 
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~ MEW FRAME 


; a ee 
r FRAME 
ELEVATION 


Elevation Showing Details of Locomotive Frame 
Job 


q Plan and 


Welding 


completed an interesting job which | guess I will 
it. Here are some rough sketches which will serve to 
job better The front portion of the 
iene ne of found to be 
where the cylinders bolt on that it was decided to 

The the 
After the parts to be scrapped 


than words. 


our locomotives was corroded so 





ew pieces to the original frame. sides of 


f one inch steel plate. 











were cut off with the torch, the edges of the original frame were 
Veed out by the torch and then chipped up with a cold chisel. The 
two new side plates were then prepared with all the holes drilled, 
fitted and bolted together onto the plate and angle iron box. 
This box fits between the frame where the smoke box sits. 

As the fitted to the engine, the holes for 
these were left until after the welding was done. The new plates 
were then set up as one piece on solid packing. They were held 
in line at the weld by one inch plates and heavy clamps. The 
preparation of the job from a welder’s point of view was execl- 
lent, the gap being %’ 


new cylinders were 


, 


and the bevel 90 degrees. 





Photograph B—Arrow Points to Bottom of Fire Box Wrapper 
Plate Welded on Both Sides 


First I tacked each side at A, B, C, D inside and outside, this 
is shown in the drawing. At 
and little 


Next I welded from 


each tack I put in about one inch 


of welding just a 
fill the gap. 
D to D’ 


I almost 


more than the amount necessary to 
A to A’, B to B’, C to C’ 
frame in the order named. 


A to A’ 


and 
inside and outside the Then 


filled the Vee welding from and so on as de- 


Proceduye 


[. tacking, 

I. 1* operation 
almost finihed 
Il. 2™ operation 
half finished 
I. 3”operation 
started 





Welding Was Done and Bead Laid 


Showing How 


scribed before. The next operation was to put on a half inch 
reinforcement at E on the bottom of the weld, starting at D 
and working up. This was the first time that I have ever tried 


working to a set order and I found that the results were excellent 


and much better than working on the “hit or miss” plan. The 
plates were not buckled or overheated at any time. The only 
work that had to be done after the welding was completed was to 
peen the frame back about %” as shown in the center line 


in the plan. Only contraction took place and as this was 


allowed for in the set up everything came out all right. This job 
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was electrically welded and #2” electrodes were used. The actual woods, and it has proved difficult to keep a man on + 
welding time was 10 hours, without helper and 161 electrodes any length of time, five having been employed since t! . F 
were used. Trusting that my tale will be of help to some one _ started. 





else in the industry, I remain, This committee is sponsored by the American Burea \ a “ 
Yours with the Arc, ing, in cooperation with the American Electric Railwa a 
H. H. Marsh tion, and is composed of representatives of electric railw a 
—— — facturers of welding equipment, and others interested i F 
RAIL JOINT TESTS REPORTED TO ject. Dr. George K. Burgess, director of the Bureau 4 
COMMITTEE* ards, is chairman of the committee, Mr. E. M. T. Ry: 
Stresses on Joints in Service; Tests of Strength and Resist- _ re onan malwny System, New hacia . “y thee . 
: and Mr. W. Spraragen of the American Bureau of \ 
ance to Impact, Reported at Bureau of Standards Meeting executive secretary. The program of tests has for % 
EBBLES placed on a street car rail more than doubled the the finding of ways to make the best possible joints of i3 
stresses set up in the rail when cars ran over it during tests [t js being supported largely by voluntary contributions { p ‘| 
made by the Bureau of Standards. These tests were made for the concerned with the making and using of such joints 


purpose of determining the stresses to which rail joints are sub- 


jected in actual service, and were among the tests on which prog- A CASE FOR WELDING 


ess reports — - to = paisa = - - oo Joints By Frank C. Hudson 
at a meeting he at the Bureau o tandards on ebruary 16, The tire problem is one of the worst that confronts | 


— a ; : age railroad motive-power department—especially on a 1 

The tests on joints in service were made by clamping onto the many curves. Tires themselves have changed very litt! 

joint an electric telemeter, or strain gage, of a type invented by or even twenty years. The steel is not materially different 

ing to Lawford H. Fry, and every shopman knows it j R 
the hardest stuff that comes into the shop to machine 

feet a minute is probably the average cutting speed, with 

tools money can buy. 

Then there is the waste of tire material by turning dow: 
because the flange has worn thin. I saw, only the other d 
pair of 66-in. tires being turned in a new wheel lathe 
ripping the metal off at a good rate. The cut was about 
inch deep and the feed perhaps a quarter inch. Not a 
on the tire. All that metal, which meant miles and 


the Bureau of Standards, and with it recording automatically the 
changes in stress when a car went over the joint. In one case 
the gage showed a tensile stress of 2,000 pounds per square inch 
when the rail was clear, and 5,000 pounds per square inch when 
pebbles were put on the track. 

Other tests reported to the committee were planned to measur<¢ 
the strength of joints in various ways. All types of welded joints 
are being thus tested, and it is the purpose of the committee to 
improve each of these types rather than to prove that any one 
type of joint is the best. 

Tests now in progress include measurements of the bending 
strength under steady load, being made at Purdue University; 
measurements of the blow required to break the joint, being made Good tn ander to tenes aeetentll ena for 0 fenee-of te 
at the University of Illinois; and tensile tests and repeated im- ae 
pact tests being made at the Bureau of Standards. Metallurgical Some shops I’ve seen are building up the worn treads . 
examinations of the joints are also being made at the Bureau the arc or acetylene process. The steel wizard tells us it i 
of Standards, and measurements of electrical resistance are being nal and that all sorts of dire disaster is liable to happ 
made at the Bureau of Standards and at Purdue. One of the ob- enone of them dacteved ens ote tn use and giving goed | - 
jects of welding the joints is to provide a continuous return path saving the awful waste of good tread material as ment 7 
for the electric current and lessen the damage done by electrolysis ifien 


of nearby pipes and other buried metal objects by currents stray- ey ee See a 
, : ; re been, purse, B as - ul : A 
ing from the line. 


wear, was being sacrificed because the flanges were w 
And because they were thin, a half-inch of tread had te 


flanges. I don’t seem to remember any practice that is | 

Otheograph Can’t Stand Racket hundred per cent perfect. But the fact that even a few 

The proposal to use the otheograph developed by the General built-up tires give a good account of themselves, ought 
Electric Company in connection with the tests was brought up. rant careful investigation of the process. 


This instrument has been used successfully on a track the com- What Happens in Welding . 
pany uses for testing new electric locomotives, the speeds attained Here is one of the many cases where there is a crying 1 
running as high as 106 miles per hour. a railroad testing-laboratory that shall serve all the 1 

Doubt was expressed, however, as to the ability of the device Let the steel sharks make all kinds of tests with all 


to stand the tremendous pounding caused by flat wheeled cars and welding or filling in methods. There is no question as to t 
corrugated tracks which represent the worst extreme of electric heating to the fusing point set up severe internal stress 
railway service. It was reported that a blow with an eight pound there may be a way of relieving these stresses by anneal! Pe 
sledge made a reading on the otheograph as high as did the without removing the tire from the wheel center. The ! t a 
heaviest locomotive with which it had been used. A four hundred some flange-filled tires are giving good service without 
pound hammer is used with the repeated impact machine in which shows that the stresses are not always fatal. The main t! 
the welded joints are being tested. know what happens under this process and whether ot 

Questions regarding the methods of making joints for test safe practice for the railroads. If it is, they should 
were taken up, and it was judged best to have each type of joint when conditions warrant. If it is not safe, it should b 





made by a welder experienced in that particular type. Evidence With flat spots on tire treads, turning is probably | Fe: 
was presented to show that any welder was likely to make the thing to do. But it certainly seems like a shameful wast: 
best joints of the type to which he was most accustomed without material to turn off a good tread for a thin flange. 1 MS 
regard to the merits of the joints. there is the machine overhead of a costly wheel-lat! | 
In the afternoon the committee went out to see the machine considered. ze 
being used by the Bureau of Standards for the repeated impact The cost of research work along this line can be pa! By 
tests. This machine has a 400 pound hammer which is raised the salvaging of a few hundred sets of tires. The cost ve 
about six inches off the joint and allowed to drop. The racket with only normal wear is considerable, because they cat pat 
is tremendous. The machine has been housed in a shack in the worn to about half the original thickness. And when a 





o— any of this good tire tread we are throwing money away 
“ . P ‘ Ks . » , Pre 
*Department of Commerce, Washington. Shop Talks”—American Machimst, December, 1924. Es 













iminum Alloy Castings Reclaimed’ 


Soldering and Welding Used in Salvaging and Reclaiming— 


Economic Aspects of Castings Salvage— 


Salvage Specifications 


By Robert J. Anderson* and M. Edward Boyd** 


Hy hiect of this paper is to discuss the economic and 
Tv llurgical aspects of the salvage of defective aluminum- 
lov castings by the usual methods of soldering and welding. As 
1. well known, in the production of aluminum-alloy sand castings, 
variable percentage of the castings poured, say 15 per cent on 
the average, is spoiled because of the occurrence of certain typical 
4 fects, e. g., cracks, blows, draws, holes, et al. Certain of these 
admit of salvage by effecting repairs at the defective 
places, and, in American foundry practice, welding and soldering 
the two methods most extensively applied. 
Since aluminum became an important engineering 
nstruction, much time has been spent in developing methods for 
making joints in the metal and its alloys, and at the present time 


vasters 


4 


material for 


welding and 
soldering. Electric-resistance and electric-arc welding methods 
ire in use, but these have not yet found general application. The 
literature on soldering and welding aluminum and its light alloys 
) is quite extensive, but most of the published papers deal with 
F the technique of making welds and soldered joints, and the metal- 
§ lurgical aspects of the subject have been considerably neglected. 
B At the present time, welding is extensively used, in the aluminum 
industry, as a manufacturing process for the construction of large 
tanks, 
in the manufacture of aluminum cooking utensils, e. g., for attach- 
ing cast or stamped spouts to spun bodies; in the repair of broken 


vats, and other vessels for use in the chemical industry; 


automotive and machinery parts in aluminum alloys; and in the 
Solder- 
ing should really have very limited application in aluminum work, 
is will be shown later, but it is employed in the salvage of cast- 


salvage and reclamation of castings in foundry practice. 


ings and also for making joints. 

With simple castings, the loss due to wasters may be quite low, 
say 4-7 per cent, but in complicated castings, like crankcase upper 
halves for 8-cylinder motor cars, it may be as much as 20-25 per 
Of these losses, 
by soldering and welding, and 


ent on the average. 


claimed 


some 50 per cent is re- 
additional reclamation is 
made of porous and leaky castings by treatment with sodium 
SilICate 

Economic Aspects of Castings Salvage 
here is a large field of application for welding in the 


aa 
=> 


of aluminum and aluminum-alloy manufacturers and 
e repair of parts failed in service, especially broken auto- 
mobile castings, the employment of welding in the foundry as a 
salvaging defective castings is of great commercial 
nce. Soldering is, of course, of little importance in the 
ut of manufactures, but it 
n in castings salvage. 
: job-welding shop, the bulk of the aluminum-alloy work 
r repair consists of broken, or otherwise damaged, 
s, gear boxes, housings, and other automotive castings. 
lem of the job welder is the repair of such broken parts 
may be put into service with the least possible delay 
Welded 


made upon any type of break that admits mechanically 


does have some legitimate 


tantial saving over the cost of a new part. 
the process, and no restrictions are laid down as.to 
Trom paper presented before American Foundrymen’s 


‘ing Metallurgical Engineer, Boston, Mass. 


Mich. 
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what types of repairs may be effected. The welded joint of a 
fracture may be built up well so as to ensure ample strength, and 
large fractures, holes, and breaks may be repaired with no special 
regard for appearance. In the case of repair welds, the customer 
understands that he is getting a repair job, and he looks for 
service rather than appearance and technicalities. The application 
of repair welding to a broken housing is shown in the accom- 
panying Figs. 1 and 2. 

The problem of salvaging defective castings in the foundry is 
considerably different than that of repairing old broken parts. 
In foundry practice, salvage is effected for the purpose of mak- 
ing merchantable castings from parts that would otherwise be 
scrapped because of specific defects, and the economic importance 
of reclaiming castings containing remediable defects will be shown 
in later paragraphs of this section. 











1—Broken Housing 


Fig. 


In the case of castings found to be defective on inspection in 
the foundry and of new castings returned from the machine shop, 
care must be taken in salvage repairs so that the part will not 
have the appearance of having been repaired, or at least a salvaged 
casting should not have the appearance of having been seriously 
defective prior to repair. Of course, it is understood that de- 
castings should be reclaimed according to sensibly 
rigid salvage specifications for important parts, and they should 
never be repaired if there is the possibility that they will fail 
in service at the point of repair and through localized weakness 
because of the repair. Solder repairs should be made only rarely 
(cf. Metallurgical Aspects of the Salvage Problem, below), while 
weld repairs should not be made on stressed members or on parts 


fective new 


whose failure in service might endanger life. A single failure 
traceable to a casting inadvisedly salvaged by welding or soldering 
would be many times more expensive, to a manufacturer of motor 
cars through damage to his reputation, than the cost of a new 
casting. However, even with strict limitations imposed on foundry 
there is considerable scope of application for weld re- 
defective new castings. 


salvage, 
pairs to It should, of course, be empha- 
sized that such salvage should be carried out only under expert 
supervision and according to practical and sufficiently rigid speci- 
fications. 

The importance of castings salvage in aluminum-alloy foundry 
practice may be properly appreciated only by a consideration of 
casting losses and the relation of possible salvage to the wasters 
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produced. Table 1 gives some data on casting losses and salvage 
by welding in the case of aluminum-alloy castings produced in 
Table 1 
Casting losses and salvage of castings by welding, 


. Number of Numberof Number of 
castins ac- castings to- castings 


Total number ceptedon tallyrejected amenableto 


Type of ofcastings roughin- onrough salvage by 
casting poured spection inspection welding 
Variety ot 
automotive 
castings, 2,093 1,018 267 808 
Motor 
crankcase, 502 270 18 214 
Differential 
housing, 438 242 100 96 


an automotive foundry. Taking the case of the variety of auto- 
motive castings, out of 2,093 castings poured, about 51 per cent 
were found defective on first inspection, and of total defectives 
some 39 per cent contained defects which admitted of repair by 
welding. In the other two examples shown in the table, the im- 
portance of welding as a method of salvage may be noted. In 
discussing this matter with three representative founders, the 
following large automotive 
foundry, the average casting loss for a variety of automotive 
castings, but principally crankcases for an 8-cylinder motor car, 


information was furnished: In a 








Fig. 2—Fracture Built Up by Welding 


is 20 per cent, i.e., 20 per cent of the castings poured are rejected 
on first inspection. Of this loss, some 90 per cent is salvaged 
by welding. In another automotive foundry, the average casting 
loss for 6-cylinder crankcases is 10 per cent, and half of this 
loss is saved by soldering small and localized defects. In still 
another plant—a large jobbing foundry—the average casting loss 
is 8 per cent, and some 60 per cent of the loss is reclaimed by 
soldering or welding, depending upon the type of defect. 


While precise data are not kept in the majority of foundries 
as to the savings made by salvage, it is obvious that the savings 
are very substantial. Estimation of the monetary value of the 
savings effected in the American industry has been made by the 
writers on the basis of average figures for casting losses, per- 
centage of loss reclaimable, the cost of scrapping castings per 
pound, and the total production. The first three items are very 
variable in different plants, depending upon local conditions, but 
for purposes of calculation the following average figures may be 
taken; viz., average casting loss, 15 per cent; percentage of loss 
reclaimable, 50 per cent; and cost of scrapping castings per 
pound, $0.15. The total amount of aluminum-alloy castings may 
be taken as 100,000,000 pounds per annum. Then, the saving 
owing to reclamation is of the order of $1,125,000 per annum in 
the United States. For a plant with a production of 10,000,000 
pounds per annum, the saving should be of the order of $100,000 
at least. This is a very substantial item and indicates much 
better than a simple statement the necessity for first-class super- 
vision in the salvage department. 


Specifications for the Salvage of Alwminum-Alloy Castings 
Generally speaking, the problem of salvaging defective cast- 





h, 1995 


ings in aluminum-alloy foundry practice is not handl: 
tematic manner and under metallurgical supervision. 
vage is usually left in the hands of an inspector, 

interest of production, turns all defective castings 
welder who proceeds to plaster them with solder or 
everything indiscriminately in the attempt to save all cdefectiy, 4 
Although a considerable number of castings are reclaimed 
method of disposition, the general result is that cast 
should be welded may be soldered or vice versa, and 

ings may be ultimately scrapped because of poor repair 


Pee a 











Figure 3 





cracks on welding, or unsightly welds. Certain types 
depending upon their size and situation on the casting 
repair, while others are never reclaimable. Inspecti 
fective castings under competent metallurgical supervisi 
only method by which it is possible to determine wl! 
may be safely and economically repaired. 

While no general rules can be laid down to cover thi 
tion of defective castings, since salvage depends upon 
of defect, the use to which the casting is to be put, a 
important factors, it may be stated broadly that sma 
surface blows, sand holes, cold shuts, draws, and br 
representative of the defects that are repairable by wel 
should be pointed out that in some plants all salvage is « 
welding, while in others soldering only is used, whil 
others soldering or welding is employed depending upon t 
of the defect. Both soldering and welding have distinct 
tions in castings repair, and either one should not be used 
exclusion of the other. However, a safe rule to follow 
clude the use of soldering and to weld all repairabk 
Soldering is prohibited entirely upon rough castings in som 
but is used on machined and semi-finished castings whi 
be welded because of warping that would ensue. Solder: 
be permitted where the joint to be made is free from st! 
any kind and where it is not to be exposed to moisturé 
agents that would induce electrolytic corrosion between t! 
and the casting. Actually, the use of soldering should 
rigidly restricted, and its primarily useful purpose is t 
the appearance of a finished casting. 

As indicated previously, machine-shop scrap is return 
foundry for repair, and such scrap is the result of (1 
ing errors, such as undercuts, oversize holes, imperfect 
broken taps or drills left in the castings, and the lik : 
foundry defects, such as may be uncovered on machi! 
ternal strains in castings are released on machining a 
sufficient magnitude, may cause cracks. 


ee 
Te tees 


In considering the types of defects which admit 
it is of rather more than passing interest to consider os 
tions governing salvage. So far as is known, definit a 


instructions are issued in but few plants. 
issued at the plant of a motor-car manufacturer 
governing the reclamation of castings for the Lib: 
cylinder aviation engine may be cited as representative 
Salvage at an Automotive Foundry :—Taking up first 





of the salvage instructions in force at an automotive fou mu 
castings made consist of a wide variety of automotive p: I 
crankcases to small unions; and in this plant a metallurs yl 


{ 1 











March, , 


salvage operations. The following general instruc- 


x6 this plant: 
"ith illoy castings in this plant are to be welded by 
acetylene process, using a cast welding rod of the 
- rT os the casting to be welded. In all castings 
‘ d plain work and where the defect occurs on the 
exce 


I 


nall, the castings must be pre-heated before weld- 
large they must be returned to the furnace until 
perature is attained in the part before final cooling 


erature. In the case of castings which are welded 
tat the machined face of the casting should be 
Ci - Z 

nlate of steel before welding so as to prevent 


' dering is not prohibited, as little soldering as pos- 
e done, and all repairs, wherever possible, should 








Figure 4 


e made The following aluminum-alloy castings 
may be welded if they contain small foundry defects: Motor fan, 
switch-board central-shaft gear housing, 


welding. 


switch board, motor- 


chain-speed housing, carburetor, intake manifold, 


case and cover, clutch case, steering-wheel spider, 


Gear cove! 


transmission 





lifferential carrier, clutch brake-shoe bracket, crankcase oil filler, 
. and crankcase.” 

“In welding rough crankcases before machining, the arc or 
icetylene process may be used, and unless the defect to be re- 
paired occurs on the edge and is small, the castings should be 
pre-heated before welding and then again heated so that a uni- 
form temperature exists throughout the casting before cooling. 
It is often impossible 


No soldering is permitted on crankcases. 
1 crankcases after machining because of warping which 


to wel 
vill occur, and small repairs on machined cases may be made 
No soldering should be done on any part of a 


rankcase that is likely to be stressed in service. 





1 


by soldering. 
Defects occur- 
ring along the edges and on the cross members of crankcases 
n be welded without warping ensuing, and soldering should be 
ided whenever possible.” 
Liberty The detailed 
salvage instructions drawn up by the Bureau of Aircraft Pro- 
luction during the war for the reclamation, inspection, and 


t 


position of defective aluminum-alloy castings for the Liberty 


Aviation-Engine Castings:- 


aviation engine have been published by one of the 
riters in another place. For the purpose of the present paper, 
salvage of these castings and the particular instruc- 
ng to the crankcase upper half will be given. The 
ng statements are taken almost verbatim from the in- 
lding of all rough castings shall be carried out as fol- 
entire casting shall be pre-heated to a temperature 
ately 260 degrees Cent., or to a temperature at which 
will not ring when tapped with a hammer. Defects 
lust be thoroughly cleaned from any sand, oxide, or 
would in any way interfere with the quality of the 
castings must be welded immediately after being 
m the pre-heating furnace. The welding stick used 
approximately the same chemical composition as the 
sung itscli, All welds, when finished, must have the same 
the original casting. The so-called “burning-in” of 
ch show such defects as mis-runs and cracks, will 
ed under any consideration. 


= 
, 








It will not be permis- 
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sible to weld cracks on aluminum-alloy castings unless 
definitely specified in detailed instructions. No welding will be 
allowed on any ribs of crankcases nor on the propeller end of 
the cases beyond No. 7 rib. Soldering of any kind will not be 
permitted on aluminum-alloy castings to be used on the Liberty 
aviation engine. ; 


any 


Small seepage leaks which are determined by the open-gasoline 
test may be treated by any of the following methods: (1) bake- 
lite under pressure; (2) bakelite and aluminum powder; (3) 
boiled linseed oil under pressure, followed by baking; (4) accel- . 
erated ageing process; (5) annealing at not over 315 degrees 
Cent. The use of aluminum powder and sulphur will not be 
permitted for treating seepage leaks. 

Small blowholes or gas pockets, which do not affect the strength 
of a casting, and which do not leak when treated by the open- 
gasoline test, shall be accepted as they are. 

No castings for use on the Liberty aviation engine shall be 
treated or repaired in any way which will affect the appearance 
only. 

Referring now to the detailed salvage and inspection instruc- 
tions which applied to the crankcase upper half for this engine, 
the following remarks apply to Figs. 3, 4, and 5. The letters 
below refer to corresponding letters in the photographs. 

As regards Fig. 3: 


(A) Acceptance or rejection stamp shall be placed on this boss. 

(B) Cracks caused by rough handling which run into crank- 
case flange screw hole are acceptable, provided crack does not 
extend beyond the hole. 

(C) Castings showing porosity in this hole are acceptable, pro- 
vided casting does not show oil leaks after assembly. 

(D) Castings which show hole at this point drilled off center 
must be referred to the Production Engineering Department for 
disposition. 

(E) Small cracks in ribs indicated, or small pieces broken from 
these ribs, may be repaired by trimming rib with file until defect 
is completely removed and no sharp corners remain. Defects of 
this nature shall not penetrate any rib more than % inch. 








Figure 5 


(F) Small cracks on this flange due to rough handling are ac- 
ceptable, if %-inch hole is drilled at end of crack. No welding 
of cracks of this nature is acceptable. 

As applied to Fig. 4: ; 

(A) Great care shall be taken to see that no castings are ac- 
cepted showing shrinkage cracks under thrust-bearing retainer 
and propeller-hub bearing seat. ; 

(B) Castings which show bearing felt-retainer inner wall not 
less than 1/16 inch are acceptable. Castings showing corners 
undercut, so that thickness of wall between corners and bolt 
holes at this point is not less than 1/16 inch thick, are acceptable. 

(C) Castings which show holes drilled too near edge of flange 
are acceptable, providing no oil leaks occur after assembly. 

(D) Castings showing leaks in No. 7 bearing by the open gaso- 
line test indicate presence of blowholes under the bearing, and 
they shall be rejected. 

(E) Cracks which penetrate the flange at this point and stop 
are acceptable as they are. No welding of this type of defect 
is permissible. 

(F) Cracks which penetrate the flange at this point and stop 
are acceptable as they are. In case the crack does not run into 
a hole, then %-inch hole shall be drilled at the end of the crack. 
No welding is permissible on this type of defect. 

(G) Cracks which penetrate to a point not beyond the center 
line of holes are acceptable when a %-inch hole is drilled at the 
end of the crack. No welding of defects of this kind is permis- 
sible. 





































40 THE WELDING ENGINEER 


(H) Castings showing porosity on surfaces are acceptable, 
prov‘'ding they do not show oil leaks after assembly, or after hav- 
ing completed acceptance run. No shellac or other foreign ma- 
terial shall be used for stopping these leaks. 

(1) Castings showing holes or mis-runs in webs indicated shall 
be rejected. 

(J) Cracks in ribs indicated are not acceptable. 

(K) Cracks at points indicated are not acceptable. 

(L.) Cracks in bosses are acceptable, provided they are not 
over %-inch long. In case two cracks occur on the same boss 
and are not more than % inch apart, section between cracks shall 
be removed. A maximum of two cracks will be allowed to a 
single boss, and there shall not be more than one defective boss 
to a cylinder. 

(M) Depressions in surface due to core fins which are not 
over 1/16-inch deep are acceptable. In every case, such depres- 
sions must be thoroughly cleaned. 

(N) Sand holes in this face are acceptable, provided they do 
not leak on the open-gasoline test. In case small sand holes are 
found that do not leak, these holes may be repaired by the use 
of a %-inch aluminum pipe plug. The plug must have at least 
three effective threads, and it must be screwed in tightly and 
cut off flush with each side of the casting. No peaning will be 
allowed. After being repaired, the caseing shall undergo an 
open-gasoline test for leaks. 

(O) Sand holes on this face are acceptable, provided they are 
thoroughly cleaned and do not show oil leaks. 

(P) Cracks which penetrate to this depth are acceptable, pro- 
vided they run into bolt hole. Cracks which do not run into bolt 
hole or do not extend beyond the center line of the hole are ac- 
ceptable after a 4-inch hole is drilled through the flange at the 
end of the crack. 

The following apply to Fig. 5: 

(A) Castings showing porosity on this face are acceptable, 
provided no oil leaks occur after assembly. 

(B) Castings which show porosity on the surface indicated are 
acceptable, provided no oil leaks occur after assembly. 

(C) Castings showing small cracks at this point due to use 
of oversized stud are acceptable, provided they are less than 
%-inch long and not more than one crack occurs on each cylinder 
pad, 


Specifications similar to the above have also been drawn for 
the salvage of other castings for the Liberty aviation engine, 
including oil pans, camshaft housings, and pistons. 


BRAZING CAST IRON PIPE LINES 
By A. W. Young, Kalamazoo, Mich. 





This is one of the latest fields to which acetylene work has 
been applied and the first question to be asked is, “What is the 
advantage over the old style of work?” In order to answer this, 
a comparison is necessary. The old style is plumbers work and 
the pipe ends overlap each other several inches, with an open 
space around to be calked and beaded. These joints sometimes 
get to leaking from various causes. The ground must be dug up, 
the babbitt melted out, and the job done over. Suppose a section 
of pipe is so badly broken that a new one is necessary, the 
ground is dug up and the old pipe removed. Now how to get in 
the new one. One end can be put in place all right, but the other 
end will be several inches too long, as they overlap each other. 
The ground will have to be dug up both ways far enough to 
raise the line high enough to spring the new section into place, 
some job. . 

In brazing pipe lines, there is no overlapping, and there are 
several things to be considered, in order to make a practical 
routine of work with as little loss of time as possible. In start- 
ing, the sections are laid on short plank over the trench and can 
be turned as the brazing progresses. Braze as many sections as 
can be handled by turning. This will vary according to length of 
pipe and its diameter. Lower into the trench and repeat the 
operation. The object is to do as little work as possible at the 
bottom of the trench. Lower this section and butt end it to the 
first. At this point enough ground should have been removed 
underneath this point of contact to allow for working purposes. 
In this brazing in the trench, some preliminary work was done, 
a description of which follows. 

Get some square blocks of carbon, three inches wider than 
diameter of pipe and two inches thick. Have center turned out 


es 


on lathe equal to the diameter of pipe. In center 

have a groove turned an inch wide and half inch d 
1). Then saw the block across the center. Thes: 
perfect under supports for the melted bronze. Heat 
ends and wedge up the carbon block on the under 

Work down some flux through the groove and start 
bronze rod. It will drop to the bottom of the groo 
opinion of the writer that a welder working on eac! 


Braze 

















Ngure | Figure 2 
A Useful Device in Bronze Pipe Welding 


do a better job, so that the heat would arise even! 
sides and would prevent a chilling on one side which 1 
a defective job. If the bronze is kept in a liquid condi 
out a break, to the top of the carbon on both sides, 
likely that the work will be defective. The top hali 


handled open without giving any trouble. The carbon | 


be used a good many times if care is taken in rem 
This style of work should be as solid as a continuous 


and the possibility of leakage practically done away wit! 


a section become broken, an accident that rarely happ« 


only necessary to dig up the length of the section, melt 


bronze, and as there is no overlap of joints, another 
be at once set in without disturbing the line at either « 


t 


SEVENTEENTH ANNUAL EXHIBITION OF 


RAILWAY APPLIANCES 


The National Railway Appliances Association has 
minated its seventeenth annual exhibition of railwa 
ances at the Coliseum, Chicago. The show started o1 


9th and ran on through March 12th with great succe 
who attended proclaimed the show one of the best 


in the quality and number of exhibitions, the interest 


in which they were displayed, and the number of 


visiting it. Those of us who are interested in weldi! 


not disappointed for there were interesting displays by 
weld Equipment Co., Burdett Manufacturing Co., An 
tion Sales Co., Oxweld Acetylene Co., Carbic Manu! 
Co., Alexander Milburn Co. and Mann Electric Welde! 


Westinghouse and General Electric were also rep: 


D 


Re 


tour 


but not specifically along welding lines. The other ex! 


were of companies engaged in the construction, main! 


and operation of railways fields. 


SS 
OBITUARY 


Mr. H. W. L. Porth, Master Car Builder for Switt 


pany, passed away in Chicago, March 2nd. The funeral 
in Kansas City on March 5th. Mr. Porth was born 


Kansas, January 18th, 1889. He was graduated fron 


) 


versity of Missouri, School of Mines, in 1911. Hi 


Swift and Company as an engineer in the Mechanical | 


at Kansas City. After two years there he was transfer! 


Car Department, Chicago, as a Sub-Foreman. He wa 


) 


to Assistant Master Car Builder on May 13th, 1919, al 
of Mr. J. E. Libby. Mr. Porth was a member of Ten 


No. 299, A. F. & A. M., Kappa Sigma and Tau Beta |! 
ties, American Welding Society, Western Railway 
many other technical organizations. He is survived by 
and one daughter. 


) 


\ 





ts 












uilding a Good Welding Department 


Faithful Record Keeping and Careful Observation Eliminate 


Duplication of Failures, and Lead to 


a Strong Department 


{arch meeting of the Chicago Section of the American 

Society which was held on the 6th of this month, 
nembers of the welding industry listened with con- 
terest to a paper on the subject of “Autogenous Weld- 


» as Practiced by the Santa Fe Railroad.” This paper was 
- red by Mr. E. E. Chapman, Engineer of Tests on the Santa 
He Railroad, but, on account of the illness of his father, Mr. 

:pman was unable to be present at the meeting. It was there- 
ead by Mr. Walter Bohnstengel, Asst. Engineer of Tests 


Mr. H. A. Service, the Welding Supervisor of 


Santa Fe. 
e Santa Fe, was present at the meeting and contributed gen- 
usly to the interesting discussion which followed the reading 
Mr. Howard Lanning, a nationally known 


the main paper. 


neer in the art of autogenous welding, was also in attendance 
ind gave those present an extremely interesting account of the 
experiments with welding and the early developments of the 


cart) 


Welding Department. 

; [he first point brought out in the paper of the evening was the 
fact that the railroad has a definitely organized system of weld- 
ng instruction where the new welders are given a systematic 
training in the use of the torch and the arc. All of the welding 


these lines is by this time fairly well standardized and all 
rators are held to a close accounting that the welding stand- 
s be rigidly maintained. It was realized many years ago that 
re are many dangers in the application of welding processes; 
refore, records have been very carefully kept and data preserved 
studied and the results handed back to the operators, with 
e net result that this railroad has made very gratifying progress 
its application of welding with a minimum of failures and un- 
ttunate accidents. 
Data regarding the welding processes and their applications in 
ad work are supplied to supervisors, foremen and operators 
e form of a large folio of blue prints and instruction sheets. 
is b gives especial attention to the subject of boiler weld- 
ng, giving careful instructions in procedure and pointing out the 
I list of 


ngs to be 


carries a 
“Don'ts” 


avoided. It also extensive 
Welders.” the 


upment, welding procedure and a variety of its 


very 


Don'ts for These cover handling of 


operations. 
\ good many of them are inserted in the list as a result of their 
experience and a good many as the result of experience of 
thers which have come to the attention of the Welding Depart- 
ment. General instructions for both gas and electric welding are 

m included in the folio and explain the fundamental principles of 
These are followed by a series of 
the 


good work by each process. 


Salety suggestions, always an important subject whether 
ng department be large or small. 

loped, from the reading of the paper, that a great deal 
he progress made in this department was due to the careful 


As 


ems come up or new suggestions are made, decision as 


upervision exercised over it by the Testing Department. 
the weld should or should not be made was usually 
river after careful tests had been made on a series of spec- 
brief description was given of tests made on truck 
iler steel, thermit welds, flues, fire box cracks, steel 


Fails locomotive frames, crossing rails, side frames and 
Tests were also made to determine the importance 
ns in gas pressure both as regards the efficiency of the 

weld t of making it. Tests were made of various kinds of 

renee 


ind very often showed advantages in one type of ap- 
parat ild be balanced by disadvantages which were not com- 
Mot r types. Similar tests were made of various grades 








of welding wire for different classes of work; of the effect of 
cutting different kinds of metal. Each one of the tests mentioned 
above represented a long period of investigation covered by very 
careful reports, consequently only a brief description of each was 
possible. The results of the tests are included in the instructions 
given to the operators through the folio on welding. 

One the results of the tests made to determine 
the efficiency of the welders themselves, each operator being re- 
quired to weld a test piece at regular intervals and receiving’ full 
information regarding the result of the test. 


Table shows 


Tests were also 
This table is pre- 
value of years of experience and indicates 
very clearly that years of service usually improves the quality 
of the work turned Tables Two and Three are compiled 
from data regarding tests on welding specimens. 


made of the actual work done in the shops. 
pared to show the 


out. 


In the discussion which followed the reading of the paper, Mr. 
Service pointed out that there is quite a variety of welding jobs 
which can be done satisfactorily provided the pieces are annealed 
after welding; but that regardless of the quality of the welding 
job a failure in the piece is almost certain if annealing is not pro- 
vided after the welding is finished. This is also true of a great 
He estimated that for one of their mechan- 
ically operated cutting torches there was a list of 400 operations 
provided. 


many of the cutting jobs. 


In many of these operations the pieces were heated 
to 700 degrees previcus to cutting, and annealed after the cutting 
was completed. 





Table I 
Welded a. Efficiency of 
Years Service Specimens Tested Weld—percent 
as Welder Gas Electric Gas Electric 
Less than One 195 147 75.8 90.6 
One ; 93 81 89.2 93.2 
Two 177 131 85.8 92.9 
Three 78 72 84.4 95.2 
Four ... ait 10 90.6 96.9 
Five sabe sit 27 | ee 
2s , 4 6 98.3 101.0 
Seven 7 sia 3 9 74.6 94.9 
Eight , .. 16 ne 16 
Nine 7 89.6 
Total 647 456 Ave. 86.7 95.0 
Table II 
b. Specimens a. Efficiency of 
Welded broken Specimen broken 
Specimens outside of in Weld—percent 
Tested weld percent Gas. Elec. 
Shops Gas Elec. Gas Elec. Min. Ave. Min. Ave. 
Topeka, Kansas 29 46 24 24 77 101 75 96 
Albuquerque, N. Mex......63 32 62 53 57 99 75 101 
San Bernardino, Calif....31 34 45 38 84 104 88 104 
Cleburne, Texas Snescealle 9 63 33 68 90 8&3 98 
Total .....139 121 : 
Minimum ae 57 Te se 
Average ; j in - Gale 50 37 ia CO cas Oe 
Winslow, Ariz. ane 9 56 33 101 108 98 105 
Amarillo, Texas ae 8 75 «6 6©%06=—SCOi108 «2108 ~=20678 S88 
Newton, Kansas 28. 38 46 2 80 99 88 100 
Shopton, Iowa .25 22 52 36 83 98 79 103 
TOU? «.... acocnciocele Te 
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Minimum 80; 78—~« 
Average 53 34 22>. 101 
Table III 

1923 1924 
Welded Failed Welded Failed 
AT&SF AT&SF, Others AT&SF AT&SF, Others 
Truck Frames 623 5 18 871 7 26 
d. Truck Bolsters 674 5 8 2771 5 24 
Body Bolsters . 226 0 2 218 1 0 
d. Side Frames 517 10 31 1884 5 51 
Total Castings 2040 20 59 5744 18 101 
e. In Service Percent..96.1 97.9 
e. Out of Service 
Percent ....... - 1.0 2.9 0.3 1.8 


a.—These efficiencies are values based on a tensile strength of 
52,000 lbs. per sq. in., the minimum value allowed in specifica- 
tion for fire box steel. 

b.—This column also includes welds, which showed 60,000 Ibs. per 
sq. in., tensile strength 

c.—Of the failed casting 85% had no marks or were marked as 
welded on other railroads. 

d.—A pproximately 60% of the truck bolsters were built up on ac- 
count of being worn, and 40% of the truck side frames were 
welded for the 

e.—The percentage of welds in service and out of service is based 
on the number of welds made during that year and not on the 
total number of welds in service at that time. 


same reason. 


BRONZE WELDING FOR LOCOMOTIVE 


FRAMES 
BY J. H. CHANCEY 

EVERAL inquiries having been made by those interested in 
~ the subject of bronze-welding for locomotive frames, I take 
pleasure in giving the welding field my views and experience on 
the subject. Inasmuch as we now have on the Georgia Railroad 
frames welded by the Tobin Bronze process, which have been in 
continuous freight and passenger service from three to nine 
months, this should place me in position to say something for 

this particular method. 

When the subject of welding frames with 
was first suggested by a demonstrator, I am frank to admit 
that I was rather reluctant in attempting it. However, after 
being assured that is was possible to weld the bronze to steel or 
iron sufficiently so that the bronze would break before turning 
loose its welded surface, this method of welding locomotive frames 
was started on the Georgia Railroad. 


bronze method 


As stated above, we have 
nine engines in service with frames so welded, ranging from three 
to nine months service, with 100 per cent success. 

In relating my experience to quite a few, such a lack of con- 
fidence and disapproval was manifested that I decided to test the 
process out in our own way, and authority was given for this 
test to be made. The results of those tests are given below for 
the benefit of those interested. 


Test No. 1 
Two pieces of Tennessee Bloom Iron, 41%4 x 44”—12” long, 
Tobin 
This test piece was then placed in wheel press in 
position to allow press ram to bear directly against center of 
weld. 


” 


were welded together by the acetylene process, using ™%4 
Bronze filler. 
Test piece started bending at 75 tons pressure. Pressure 
Started bend- 
out of line and cracked 
one-half way through center of weld at 125 tons pressure. 


Test No. 2 
Two (2) pieces same grade and same dimensions, welded by 
acetylene process with %” Norway Iron filler. Tested in same 
manner. Started bending at approximately 70 tons pressure; 
bent 2” out of line at 100 tons. Pressure released at 100 tons, 
and on reverse pressure started bending at 95 tons; bent 1%” 


released at 100 tons and reversed and reapplied. 


sue 


ing at approximately 100 tons, bent 134 










out of line and cracked one-half way through center 
110 tons pressure. 





Test No. 3 
Two (2) pieces same grade and same dimensions 
acetylene process with a patented steel 4” filler. Test 
Started bending at approximately 80 tons pri 
114” out of center and broke clear through center of 
tons pressure. 





manner. 


Test No. 4 
[wo (2) pieces same grade and same dimensions, 
electric process with 7%” filler. Tested in same mani 


” 


bending at 85 tons pressure, bent 1%” out of line 


two pieces at 100 tons pressure. 








Testing Bronze Welded Steel Bars 


From these tests the reader will that the bi 
surpassed all others by a margin of fifteen tons, and tl 
is thoroughly convinced the bronze weld for locomotiv« 
superior to any autogenuous weld with other materi 
thus far made. Furthermore, my exeprience has show: 
bronze weld can be made with less expense than any ot! 
genous weld. 

In making these test welds, full access was afforded 
of expansion and contraction, and it was found that tl 
weld contracted only #&” after entirely cooling off. 1 
the bronze weld elminates the frame problems we are cont: 
with, where it is often out of the question to get the 
expansion, other than by electric welding. Still anothe: 
in favor of the bronze weld is that it can be completed i1 
mately one half the time required in using any other filler 
necessarily results in quite a saving in time and materi 

In summing up my remarks, I make these suggestio: ; 
your “V” to sufficient angle to give necessary torch pla 
pains, of course, not to get them too large, using as sm 
as possible. You get a quicker, better job with less exp x ;, 
material, labor, etc. Chip your welding surface of frat mm fs 
clean as possible, and last, but not least, get the best obt A f 
operators on the job and your success is certain. = ; 

In support of my above remarks, on October 15th, a 
welded a top rail in front of a main driver without 
anything, and allowed for no expansion. 
in thirty minutes after the torch was applied, using N: 
of frame 4x5”. The entire cost of this operation, inclu 
and material amounted to approximately ten dollars. 


note 





FO 


This job was 


LOW PRESSURE TORCH ADDED TO a 
MILBURN LINE ¥ 

The Alexander Milburn Company, Baltimore, M ¥ 
manufacturers of oxy-acetylene welding and cuttings ig 
ment have recently added to their line a new torch ee | 
built for use wherever low pressure acetylene gener Pei ( 
operated. This new number has been shown at re # 
ventions and the makers consider that it is going t 
received for work for which their high pressure tor 
not adapted. 
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FOR THE OXY- 


practice of every welding process. 


It tells how to weld every weldable 


metal by each of the welding proc- 
esses. 


It gives detailed instructions for 
handling the important welding 
jobs, such as boiler welding, 
sheet metal welding, tank weld- 
ing, pipe welding, etc. 

It tells how to prepare parts 
FOR THE ELECTRIC for welding. 

ARC WELDER It tells how to install and 
care for welding equipment. 

It explains the meaning 
of all words and _ terms 
found in welding literature. 

It tells where to buy all 
standard makes of welding 
apparatus and supplies. 








1. Illustrated encyclopedia covering ll 
words, terms, and trade names used in weld- 
ing. 


2. Oxy-Acetylene Welding.—Aluminum, 
Steel, Cast Iron, Brass, Bronze. (Full in- 
structions for welding each of these metals.) 


3. Electric Arc Welding—Complete in- 
structions for welding all metals, studding, 
cutting, etc. 


FOR THE RESISTANCE 
WELDER 


4. Electric Resistance Welding.—Includes 
Butt Welding, Line Welding, Percussion 
Welding and Spot Welding. 


5. Thermit Welding—The most complete 
treatise on this process ever published. 


6. Boiler Welding—An important subject 
for the welder to study. 





7. Complete chapters on Pipe Welding, Rail 
Joint Welding and Tank Welding, explain- 
ing procedure in detail. 


FOR THE THERMIT 
WELDER 





The Welding Encyclopedia 


Fourth Edition 


The most complete compilation of weld- 
ing information ever published, and 


No matter how much welding you do— 
No matter what kind of welding you do— 
No matter what welding process you use— 


If you Weld, you need this book~, 


ACETYLENE WELDER It describes in detail the theory and 






THE WE l Di ‘Fa 
ENCYCLOPED 4 
FOURTH 

EDITION 


PRICE 


$5.00 


437 PAGES 
600 Illustra- 
tions. Flexible 
Leather Grain 
Binding. 


For All Welders 


CONTENTS 


8. Heat Treatment of Steels. 


9. Rules and Regulations.—What can be 
welded and what cannot be welded. 
Rules also govern the installation and opera- 
tion of equipment. 


10. Complete instruction courses in Elec- 
tric Arc Welding and Oxy-Acetylene Weld- 
ing. Lessons, exercises, Reference Readings, 
Examinations, 


11. Charts and Tables.—A fund of welding 
information at a glance. Includes color chart 
showing colors at various temperatures, and 
color chart showing proper adjustment of 
oxy-acetylene welding flame. 


12. Condensed Catalogs—Up-to-date  in- 
formation about the leading makes of weld- 
ing apparatus and supplies. The Buyers’ In- 
dex is a convenient and reliable guide to the 
man who purchases ot recommends welding 
apparatus. 


PCBS GEASESSASOVS8SSSS 99S 8SSSFSS9SESSSS SSS SSSA SUS SSeS eases 

, . . . , 

SEND T ’ The Welding Engineer Publishing Co., ‘ 
ao 4 608 S. Dearborn St., Chicago, Ill. ; 

XY ; Please send me a copy of The Welding Encyclopedia, Fourth Edition, for which 
ie , find enclosed five dollars. I understand that I may keep it for five days for exami- 4 

AND YOU WILL : nation and if it is not satisfactory | may return it and you will refund the purchase , 
i s 

RECEIVE YOUR ; price. ; 
COPY BY RETURN Fs Pe as ae ee Se. AT Se ‘ 
MAIL Ty) (th gia cae r 

y NOE ci cinveciccusiswchssuacecewiatteusdinnivecvinnstinananscubesdeubsptnabaeih= slack satiated aaa tad ee caaaesadunieacwenin 4 

: Postoffice ‘ 
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HARRIS COMPANY EXPANDING 

Mr. Wm. H. Joyce who was associated with the Davis- 
Bournonville Company for sixteen years and has been spend- 
ing the past two years on the Pacific coast has recently 
joined the organization of the Harris Calorific Company, 
Cleveland, Ohio. This company has recently been making 
changes in its line of welding and cutting equipment which is 
sold directly to manufacturers, also representatives and job- 
bers. The Harris plant is now undergoing complete over- 
hauling and reorganization and plans are being made to pro- 
vide additional floor space for new projects in another build- 
ing. 


News of the Welding Trade 


Libby Welding Company has just completed a new brick 
and steel building to house their welding business. This plant 
is located at 115 Frelinghuysen Avenue, Newark, N. J. 








Mr. M. Keith Dunham, president of the Keith Dunham 
Company of Chicago, recently left the United States for an 
extended business trip in Europe. 





The Chicago office of the Gibb Welding Machines Com- 
pany has recently moved back to its former address 122 South 
Michigan Avenue. 





The warehouse and general office of the Central Steel & 
Wire Company have recently moved from 137 North Peoria 
Street, Chicago, to 4545 South Western Avenue, Chicago. 
The new telephone number is Lafayette 8500. 





The Chicago office of the Burke Electric Company is now 
located in the new Strauss Bldg. on Michigan Avenue, Room 
1127. Mr. M. E. Standish is in charge. 





It is reported that Mr. Heller, of the International Oxygen 
Company, Newark, N. J., has just been enjoying a short Euro- 
pean trip. 





Members of the Gas Products Association are rejoicing in 
the recovery of two of its members who have been off duty 
for considerable period this winter on account of illness. Mr. 
M. L. Goodrich, of Swift & Company, president of the asso- 
ciation, was absent for several weeks during which he was 
obliged to undergo a serious operation. He was greatly 
missed at the recent convention of the association and at the 
regular meetings of this group throughout the winter. His 
friends in the trade will be very glad to know that he has en- 
joyed a complete recovery and is able to resume all of the 
duties which have had his painstaking attention during the 
past several years. The association also missed Mr. C. T. 
Allen. Mr. Allen has also recovered himself and is on the 
job as usual. 


The Dombroski Brothers Welding Company of Scranton, 
Pa. recently moved their plant from 1028 South Wyoming 
Avenue to 201 West Elm Street. 


It is reported that the F. S. Dennis Welding Company of 
637 North Cass Street, Chicago, Ill, are acting as distributors 
in the Chicago district for the Westinghouse Welders. Mr. 
Dennis is well known in the district as one of the most ex- 
perienced and successful welders in the city. 





Mr. W. A. Slack, president of the Torchweld Equipment 
Company, has just returned to Chicago after an extended trip 
through the East. 





Mr. H. A. Austin formerly president of the Nati 
gen Company, Chicago, and for a long time chairn 
Chicago section of the American Welding Society, 
severely ill during the past winter. It is report: 
has recovered sufficiently to resume his present 
president of a local insurance company. 





Mr. W. M. Bastable, Wilson Welder & Metals | 
has been enjoying some delightful winter weather 
and is expected to return very shortly. 





Mr. Allan Renton, of the Hawaiian Gas Compai 
lulu, is making a trip through the United States visit 
plants and large welding installations. He spent a { 
of the week of March 2nd in Chicago. 





Mr. John Brandt and Mr. Walter Brandt, of the | 
Oxygen Company, and Mr. Foran, president of th: 


City Oxygen Company, were guests of the Gas Products A 


sociation on Tuesday, March 10th. 





The Gibb Welding Machines Company of Bay City, Mi 
announce the appointment of the Welding Service & Sa 
Company, Donovan Bldg., Detroit, Mich., Mr. T. M. Butle: 


Mgr., as agents in the Detroit territory for their lin 
arc, spot and seam welding machines. 





The Weil-McLain Co., Michigan City, Ind., is. buil 
foundry 120x210 ft. and also a steel constructed war 
100x240 ft. The company manufacture the Weil-M 
scientific combustion hot water and steam boilers. 





The Gas Products Association has distributed to its 
bers reprints of an address by the Hon. Herbert H 


secretary of commerce, delivered before the National Dist: 


bution Conference, entitled, “A Problem of Distribut 
dealing with the possibilities of reducing the betwe 
farmer and manufacturing producers on one side and the 
sumers on the other side. 


The Carbide and Carbon Chemical Corporation, th« 


Air Products Company and the General Electric Compa 
will be represented at the Chemical Equipment Exposit 
which will be held in the City Armory, Providence, R 


June 22nd to 27th. 





The Northern Engineering Works, Detroit, Mic! 


facturers of cranes, hoists, etc., on the occasion of electio! 


of officers for 1925 announce satisfactory business for | 
year and extensive preparations for a very active current 


It is reported that the Copper Welding Corporatio: 
burgh, is planning to remodel a one story foundry lo 
3009 Pulaski Street, Lawrenceville, Pa., and to est 
new plant there. 


The Spring Meeting Excursions announced for th: 
of the A. S. M. E. in Milwaukee, May 18th to 21st 
trips to the Sewage Disposal Plant, Palmolive ‘ 
Phoenix Hosiery Company, Allis-Chalmers Mfg. C 
Inc., Powdered Fuel Plant, Robert A. Johnston ( 
Kearney & Trecker Company, Vilter Mfg. Compan 
side Pumping Station, Falk Corporation, Lake Sid 
Station, and Nordberg Mfg. Company. 





Announcement has been received from the Bosto 
of the American Welding Society that the society 
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You Can Do It Better With 
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Gas Control is Essential to Good Weiding 


Torchweld Gas Pressure Regulators insure delivery of the gases in cor- 
rect volume for welding and cutting because T orchweld Regulators have— 


|—Large free gas passages. 
2—All working parts locked firmly in position. 


3—Triple Spring Diaphragms permitting close 
regulation of gases. 


4—Alll parts easily accessible for adjustment. 


Torchweld Regulators like Torchweld Torches 
will always prove themselves dependable under 
most unfavorable operating conditions. 


Send for Catalog No. 23-E 


TORCHWELD EQUIPMENT COMPANY 


224 North Carpenter Street CHICAGO, _— 


ELUDES LT LL LL TRUE LER RB 











You S pecify 
Regrindin y lves. 
WILLSON WELDING HELMET THEN WHY NOT 









. Built for comfort, convenience and protection ; 
vith Willlon INDUSTRO Clase. “Ack for catalog ALCO REG iY 
WILLSON GOGGLES, Inc. MODERN ENGINEERING CO. 


Manufacturers of goggles, respirators and welding helmets. Main Office and Factory: 3411-13 Pine Blvd. 
READING, PA. ST. LOUIS, MO. 


| price list. 
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““M-W”’ Welding Rods |} 


Not simply wire cut into short pieces, 





but Iron and Steel made to analysis and 
carefully drawn or cast. 


A rod for every purpose. 


Samples on request. 


Morris, Wheeler & Co. Inc. |[ 


Philadelphia’s Largest Steel Warehouse since ] 828. 


400 South 30th St., Philadelphia, Pa. 1 











f 

ae 

its annual fall meeting this year in Boston from October 27th District Managers and Representatives numbering about 150 at Rs 
to and including October 30th, in the buildings of the Massa- tended and termed the dinner a great success. This has beer 4 
chusetts Institute of Technology. yearly occurrence since 1918 when the first one was held and or se 
i . a few attended. The increasing number each year reflects the a 





The Electric Arc Cutting and Welding Company of Newark, rapid growth of the industry. 


New Jersey, has announced the opening of its new branch office at = a 
Syracuse, New York. This office will be completely equipped to & 

° ° ° ° e . 7” * i, 
handle all sales and distribution of welding machines and supplies ¥ 
for the entire state, exclusive of the metropolitan district. Mr. aASSI1 1e S Ey 
Wm. P. McCarthy will be in charge of this branch. rs 


Help Wanted—75c per line, minimum 4 lines. 
Jobs Wanted—4 lines free. 


























4 — — o atten’ - » AS A ak ; 
Mr. K. L. Brackett, Pacific Coast District Manager of the Air Other Ads—$1.00 per line, minimum 4 lines. 3 
Reduction Sales Company, has resigned and’ Asst. District Man- Counted 8 words to line. Add 6 words for keyed address 
ager, Mr. G. J. Williams, has been made Acting District Manager =~ 
for that division. a , : a 
Pra eee For Sale—Eight Cylinders, 180 ft. capacity at 1890 lbs. pressur = i! 
part or all cheap for cash. Address A. B. L.—Walworth Mig. | om 
A new type of synchronous motor has been developed by 3oston, Mass. 
the General Electric Co. for direct drive of slow speed recipro J - 
atin ae | col : Sematinn TS — f : : 
— — sors ~~ motor; be rem the Sy mg : ’ Position Wanted—By young man 25 years old, thre: 2: 
. “tig suit in Sari srs 300 ye i goes mt reps lan experience in railroad and shipyard work with oxy-ace' 7 
4 RO-cwywclec cy ~ . 22 pe 72 < 450 4 z a. n 
20 hp. at 60-cycles synchronous speeds between 72 and 45 electric and thermit processes. Address Victor W. Adat : 
i eames Washington St., Medford, Mass. ka 
The Standard Sheet Metal Works, 1485 Thirtieth Street, 2. é ; ’ E 
. allie . = os . Position Wanted—First class welder with fifteen y: = 
Milwaukee, specializing in the fabrication of sheet. metal build ‘ = 
: ~ : : . at perience who can successfully weld small and large = 
ings, portable houses, garages, etc., will effect an increase of ‘ : = 
Sa ; . ‘ , cae either electric arc or oxy-acetylene process wishes to n = 
75 to 100 per cent in capacity by the immediate construction 3 ° = 
. 2. s ; manent connection. Address C. Murk, 3 Machray Apts., W Ee 
of a one-story brick and concrete extension, 80x120 ft., with a C ‘ E 
second floor, 30x80 ft. Bids are being taken until March 21 — 3 
by Erich G. Schroeder, architect and engineer, 405 Broadway, r a 


local. John G. Mattes is president. Back Copies of The Welding Engineer Wanted-—li 
——_—_—_—_——_——_— . a complete or almost complete file of The Welding 

The Annual Get-together Dinner of the Air Reduction Sales please write, giving price and details. Address, 
Company, was held at the Yale Club, New York, February 5th. The Welding Engineer. 










THE WELDING ENGINEER 






















e- 


— 


7 WELDING AND CUTTING TORCHES, 
REGULATORS, GENERATORS and PREHEATERS 








Milburn Combination Cutting and Welding Torch 
You merely change the tips 


Write for Booklet 35 
THE ALEXANDER MILBURN COMPANY ‘sii:?iiSie*sEQons.ts 


= ———— 


























Safety First No. 8-G for Natural Gas, $8.00 


IF you are really in earnest 


ad @ 
regarding this Slogan, we stand : 
ready to prove to your entire sat- : re @a In OW ] es 
isfaction, that it is impossible to 


have an operator hurt in any 
manner by using HARRIS reg- 
ulators. 


The two most essential points in welding 


Mr. Dealer P28 noes 


There are several features of our FIRST: The use of a proper sized oxy- 
improved apparatus that we _* > acetylene flame. 

would appreciate the opportunity : : . 

eo cuplela to you, together with H - . SECOND: The saving of gas by preheat- 
information relative to sale and ; ft ing your work for the oxy-acetylene flame. 
distribution of our apparatus. The first is under your control in the use 


The of the oxy-acetylene apparatus you have 
) selected. 

Harris Calorific ; The second, we can aid you in by supply- 
ing the proper blowpipe for preheating pur- 
poses. 

Company We manufacture blowpipes for use with 

Pioneers—Wholesaiers : Coal Gas, Natural Gas, Gasoline Gas and 


Acetylene Gas, with Air Blast. 


Our catalog “B. X.”" free for the asking, 
contains full description and prices. WANT 


Apparatus For Gas Mfgs. 
CLEVELAND 
OHIO : ONE? 


Buffalo Dental Manufacturing Co. 


Buffalo, N.Y., U.S.A. 
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Salesmen 


HERE is an easy way to earn extra 

money and at the same time render 
a valuable service. The Welding Engi- 
neer now has a few openings for good 
salesmen. Our proposition covers The 
Welding Engineer and The Welding En- 
cyclopedia. Write for details. 


The Welding Engineer 


008 S. Dearborn St. Chicago, Illinois 
ea NAA i | 


Specify— 


“MOREY ” 


Reg. U. S. Pat. Off. 


PVOOHNSONTPOTOTTENONOECOOME HOTT dT UTP 


The World Famous Moisture Proof 
ALUMINUM FLUX 


Insist on— 


“MOREY” 


It’s stable 


Morey Flux & Chemical Co., Wilmington, Del., U. S. A. 


Fe LUMI MULL ML 
















































THE WELDING ENGINEER 





properly preparing a weld is to use a WODACK. 


Manufactured by 
43 S. JEFFERSON ST. 





PREPARE YOUR WELDS THE WODACK WAY—The very best way we know of for 
It is a necessity for cleaning the 
metal before welding and also for making a ““V’’ when one is wanted. You can't beat 


a WODACK for this kind of work. Write for descriptive bulletin. 
Wodack Electric Tool Corporation 


CHICAGO, ILL. 





TWIN-POLE ARC WELDER.—The Todd Specialties Company, 


25 Broadway, New York, has issued a folder describing briefly 
the Todd twin-pole arc welder arranged for portable and stationary 
use. Twelve different types of this welder are available, including 
the portable unit mounted on a Fordson tractor. This and other 
gasoline-drive types are most practicable for field work and in 
the field can be used not only for welding but the power available 
can also be applied to the operation of drills, grinders, chippers, 
calking tools and lighting. This power feature does not in any 
way interfere with the welding feature. 


SAFE HANDLING IN USE OF CUTTING GASES.—Paper read 
before the American Welding Society, Chicago Section, by G. O. 
Carter, Linde Air Products Company, New York. This paper treats 
with the fuel gases and oxygen used in welding and cutting. The 
approved practices for generating and handling fuel gases have been 
set up by the regulations of the National Board of Fire Under- 
writers. How oxygen cylinders should be received and stored. Call 
oxygen by its right name. Oxygen is not air. Store in safe places. 
Oxygen for tap holes. Hazards of furnace work. Pipe lines for 
oxygen supply. Oxygen manifolds. Oxygen pipe.—January 2, 1925. 


FUNDAMENTALS OF OXY-ACETYLENE WELDING AND 
CUTTING IN THE RAILROAD SHOP, by W. H. Ludington.—This 
is a continuation of an article which ran in the February issue of 
the Acetylene Journal. It deals with the subject as outlined in the 
heading. An outline of the tremendous field for small welding jobs 
includes bolsters, body stiffeners, side and center sills, passenger 
ear face plates, passenger car diaphragms, transoms, truck oil 
boxes, costs, stakes, braces, draft castings and truck sides. It 
also deals with reclamation jobs and operations which might not 
prove economical. Cutting is also taken up.—Acetylene Journal, 
March, 1925. 


ELECTRIC ARC WELDING APPLIED TO SHIP REPAIRING 
by A. G. Bissell.—Give many applications of electric arc welding in 
the field of steel ship repairing. Common repair jobs include in- 
stallation of patch plates, ‘‘Blanking-off,” holes in bulk heads, deck 
and shell plates. Arc welding adapted to underwater body repairs 
on bronze propellers, steel stern frame and rudders. Discussion of 
welding fair-waters to bearing castings. Seams on underwater 
bodies usually sealed with the arc on the caulking edge. Oil plates 
made reusable. Fittings, pad eyes and deck clips are usually at- 
tached to decks and bulkheads by welding. Ingenious use of arc 
welding in fastening ice guards. Electric arc may be used for weld- 
ing copper brass or bronze.—Marine Engineering and Shipping Age, 
March, 1925. 


OXY-ACETYLENE WELDING FOR THE CONTRACTOR.—The 


oxy-acetylene torch proves an indispensable tool for the construc- 
tion, repair and maintenance of equipment, and as a handy con- 


struction tool on the job. Cast iron columns easily cut for removal. 
Bridge pipe made from rolled sheet. Inside frames for concrete 
pipes are made by welding. Blow holes are filled in, tunnel linings 


RED DEVIL 


WELDERS’ 
COMPOUND? 


A liberal free sample is waiting for ° 
you. Send a postal today. 


Best by Test—Ask Your Welder 


MODERN ENGINEERING COMPANY 
3411-13 Pine Boulevard St. Louis, U. S. A. 





CURRENT WELDING LITERATURE 


welded, tubs for floating building materials to the job.—Oxy-Avety 
lene Tips, December, 1924. 


OXY-ACETYLENE PORTABLE FIRE CLAY TESTING rr. 
NACE, by Air Reduction Sales Company.—High temperature haf 
duced by oxy-acetylene flame about 6300 degrees F. is wert 
testing the temperature resistance of refractory materials sy a 
pottery and fire clay.—Acetylene Journal, March, 1925. 


OXY-ACETYLENE WELDING IN THE SHIRES.—The Rum 
Industries Board has developed the oxy-acetylene process for the 
country smith and farrier. They have shown how this process may 
be used for welding broken crankshafts, broken car wheel tires 
binder cranks, damaged cylinders, and lawn mowers. Great growth 
in this branch of the industry seen.—Industrial Gasses, 
1924. 


WELDING AND CUTTING AT THE DECATUR, ILLINOIS 
SHOPS OF THE WABASH RAILROAD, by James S. Heaton— 
very interesting article dealing with the supervision of welding and 
welding operations. The Wabash is unique in that it uses all classes 
of autogenous welding, electric, acetylene and thermit and conge- 
quently any cutter or welder employed can do work for any craft 
within the shop. The various welding jobs which come to this shop 
are interestingly discussed and among them are cutting stay bolts, 
welding superheater units, welding rack housings and a discussion 
of cylinder preheating equipment. This article is to be continued 
—Acetylene Journal, March, 1925. 


DEMOLITION OF OLD BROXBOURNE-RAYDON RAILROAD 
BRIDGE.—The old bridge was built by Mr. Geo. Bidder in 1840. The 
new bridge was erected upon rollers and rolled into place when the 
old one was cut away with the oxy-acetylene process. Acetylene 
flare lights were used as the work was done at night in order to db 
away with railroad tie-ups.—Industrial Gasses, December, 1924. 


OXY-ACETYLENE TIPS—Service Leads to Saving of Oxygen 
Time, Money; the call of a service man will often uncover man) 
economical welding applications in the plant that has not had s 
thorough survey.—The Systematic Shop Keeps The Business 
wise manager assures success by always being a few steps ahead of 
competition.—Blowpipes Build Leakproof Tanks; fabrication of the 
best storage tanks becomes a simple operation when the oxy-acet! 
lene process is used.—A Pipe Line Built for Permanency; how 4 
public service company insured against leaks and radiation loss 
their steam heating line by welding and insulating properly 
Saved In Fabricating Plant Appliances; paper mill makes jacketed 
pipes in 14% hours less time than had previously been required- 
Fabricated by Oxywelding; welding and cutting blowpipes | be 
come indispensable to producer and user alike in the manuf: 

maintenance and repair of refrigeration equipment.—A Ce! 
Welding Department, how a large plant gets the maximum | benefits 
out of its oxy-acetylene operations.—Electrotypers and “ ngravers 
Use Blowpipe; copper and steel face plates repaired and : ed by 
welding.—A Pipe Line With Unusual Features; 63-inch dia um. "made 
of #;-inch plate, carries air at 4 lbs. pressure for over 3,000 ft.—Whe 


December 








is Scrap Material Really Scrap?—Again—the Leak Proof Pipe Joint 
—March, 1925. 
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WELDING RODS 


(ALL METALS) 
AT GREATLY REDUCED PRICES 
ALSO FLUXES OF ALL KINDS 


ALL OUR SUPPLIES ABSOLUTELY 
GUARANTEED 


SEND FOR NEW PRICE LIST AND SAMPLES 





Bierman-Everett Foundry Co. 
133-153 So. 20th St., IRVINGTON, N. J. 
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THE WELDING ENGINEER 


. MANGANESE STEEL 


Electric 


vi WELDING RODS 


ROL-MAN MANGANESE STEEL for MAXIMUM WEAR 
For TRACK WORK, MILLS, MINES, FURNACES, SMELTERS, 
CRUSHING, SCREENING, DREDGING & CEMENT PLANTS 
A True High Manganese and High Carbon Product in Rolled Rods and Drawn Wire 


Presents Highest Abrasive Resistance and Maximum Wearing Qualities 
Standard Sizes and Lengths Plain or Coated Samples on Request 
MANGANESE STEEL FORGE CO. RICHMOND ST. and ERIE AVE. PHILADELPHIA, PA. 



























a you dig into facts 
you will find 






lives ub to its 
SHAWINIGAN Siogdn 
“More Gas _, 
per Pound — 


CARBIDE 
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Mechanical Shut Off Saves Money 
Protected by World Wide Patents 


Manufactured only by 


UNITED STATES WELDING CO., Inc., Minneapolis, Minn., U.S.A. 


MAKERS OF FAMOUS «U. S.”” WELDING AND CUTTING APPARATUS 


os ———- ——-~ 
— —_— ———_ — 





























Superior Oxy-Acetylene Machine Company 


Hamilton, Ohio, U. S. A. 


REGULATORS AND GAUGES, WELDING AND CUTTING OUTFITS, 
ELECTRIC DRILLS AND GRINDERS 


























Welding and Cutting Torches that will not flash-back. 
Carbon Burning and Lead Burn Outfits. 
Cast Iron—Steel—Brass and Al um Rods, Hose, Fluxes and Goggles. 

PEERLESS GENERATORS as shown are built in These Generators are Automatic, equi with 
four sizes, the CELEBRATED SUPERIOR FEED, with 
Carbide Cu. Ft. either WEIGHT DRIVEN—or SPRING DRIVEN 
Capacity P| Gas, Pa MOTOR. 

10-1b. cu. ft 00.00 

15.1b, 7S ou. ft 110.60 ant GAS FOR ABOUT $1.20 PER 100 

af wet Be 

25-Ib. cu. ft . 

CAST IRON RODS: All sizes, cast round or 
SUPERIOR GENERATORS : : li at 

50- Ib. 250 cu. ft $235.00 square, high in silicon, give a nice soft weld. 

100-Ib. 500 cu. ft 340.00 

200- Ib. 1000 cu. ft 600.00 (WRITE FOR COMPLETE CATALOG.) 

(Allowance on Acetylene tanks) (Agents wanted in unoccupied territory) 





WE REPAIR ALL MAKES OF TORCHES, REGULATORS AND GAUGES 




















Welding Carbon Products 


National Round Welding Carbons 
National Welding Carbon Plates 
National Welding Carbon Paste 
National Welding Carbon Flour 





Our welding carbon products are designed especially 
for welding operations 


National Carbon Company, Inc. 
Cleveland, Ohio San Francisco, Cal. 


Canadian National Carbon Co., Limited 
Factory and Offices: Toronto, Ontario 

















OXYGEN, ACETYLENE 
aso HYDROGEN 


For Cutting, Welding, Etc. 


Quick shipment and low prices on oxygen, acetylene, hydrogen, 
cylinders, valves, Rego welding and cutting torches, regulators, weld- 
ing wire, cast iron and aluminum rods, fluxes, plain and armored rub- 
ber hose, asbestos pads and paper, goggles, etc. All equipment fully 
guaranteed. 

We are American pioneer manufacturers of oxygen. Write for 
catalog and prices. 


International Oxygen Company 


Main Offices: NEWARK, N. J. 
Branch Offices: New York, Pittsburgh, Toledo. 











QUASI -ARC SYSTEM 


We Manufacture: 
A. C. & D. C. Welding Sets 
Also Weldtrodes for 


Mild Steel 
High Carbon 
Manganese 
Cast Iron 


Gives Machinable Weld 





L. W. 110 V. WELDER 


Peekskill, New York 


QUASI-ARC WELDTRODE CoO., INC. 
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CESCO HAND SHIELD 


Style M. 
Made of black fibre, | 2x}? 
inches, formed so as to allow 





a depth of 4 inches which 
amply covers the operator's 
face. 


4 2 IN- 


Weighs only 12 ounces com 
plete with “ESSENTIALITE” 
welding glass, the Standard of 
America. 


Manufactured By 
CHICAGO EYE SHIELD Co. 
2300 Warren Ave., Chicago 
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ARC WELDING EQUIPMENT 


TRANSFORMERS, MOTOR & 
GASOLINE ENGINE GENERATOR SETS 


WELDING ACCESSORIES 


ALLAN MANUFACTURING & WELDING CO. 


724 Washington St., Buffalo, N. Y. 


























- _ «-s DRILL—GRIND—POLISH 
| STRAND 
| FLEXIBLE SHAFT EQUIPMENTS, 
Several Sizes 
N. A. STRAND & CO. | 


4] 5001 N. Lincoln St. CHICAGO 









Pa OU 


3 





A new mixing principle, a regulator that accurately controls 
gases, the greatest working range ever covered by ONE torch 
—are exclusive IMPERIAL features. Write for catalog 
imperial Brass Mfg. Ce., 517 S. Racine Ave., Chicage 


pritipNY 














WELDING ROD HOLDERS 


For the Oxy Acetylene Welder. Price $1.00 


ALL STEEL WIRE BRUSHES 
35c Each, 4 for $1.00 
Write for Dealers’ Prices 
C. SORENSEN, 18 E. 16th ST., CHICAGO, ILL. 











Announcing:-- 


Stoody’s Self Hardening Alloy Steel Welding Rod 


Deposits a hard, tough, ss 
highest abrasive resistance; maximum wearing qualities. 
Does not require heat treating 
Can be used with both Electric and Acetylene 
Easy to apply in any position 
Will not blister or boil 

Jobbers Attention 
This merits your further investigation. 


STOODY CO. Whittier, Cal. 


Makers of Stoody Electrode Holders. 


Eastern agent for Stoody Electrode Holders. 





non-machinable surface having the 


A. J. WILSON CO., INC., 120 Liberty St.. New York City, N. Y. 















CN CYCINUER Ss 





wear 





For Gases Charged at High Pressures 


WM. WHARTON, JR. & CO., INC. 
36 Church St., New York, N. Y. 




















tinghouse 
manufactures complete arc welding 
equipment for all welding and cutting 


purposes. Write for Leaflet 1719 which 
describes this equipment in detail 


Wes 



















Westinghouse Electric & Manufacturing Co 
Pittsburgh, Pa. 
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THE CARBIC LOW 
PRESSURE ACETYLENE GENERATOR 





THE CARBIC CAKE— 
COMPRESSED CALCIUM CARBIDE 


SAFER, CHEAPER, PURER ACETYLENE 


_————a= a, 


Carbic Manufacturing Company 


—__—__—_—___—_——— } 





NEW YORK DULUTH CHICAGO BOSTON 
141 Centre Street General Office and Factory 565 W. Washington Blvd. 27 School Street 
ATLANTA, GA. CHARLOTTE, N. C. KANSAS CITY, MO. EL PASO, TEXAS DALLAS, TEXAS 
169 Haynes Street W. 9th St. & So. Ry. 1411 St. Louis Ave. 412 Myrtle Ave. Briggs-Weaver 
” DENVER, COLO. NEW ORLEANS, LA. 
- Hendrie & Bolthoff M. & 8. Co. Woodward, Wight & Co. 
Warehouses or representatives in all principal cities 
: i 
; i} 
i] 


Carbic Cakes save money, time and patience, and yield a purer gas. 











Booklet “Alternarc” 


EXCERPTS FROM VOLUNTARY 





W. D. Baugli, of the Greenwood Welding Works, Greenwood, 
Miss.—*Propaganda put out by all Acetylene supply men (Sales- 
men) about the glaring (?) faults of arc welding generally, has 
kept me out of the market for two years, and I only decided to 
buy when I saw your “AD” in The Welding Engineer, that motor 
blocks could be welded on the car, etc., and I bought it for that 
purpose alone, although I am happy to say that my machine 
is handling 50% of the work I used to do with gas, and the cost 
is too little to add on to the price. As buying your machine has 
really brought me real and lasting property, | am more than glad 
to do all I can to further your interests.” 


Mr. L. A. Hacker, of 529 N. Main St., Vernon, Texas.—‘“I pay 
$5.00 minimum power bill with the installation of your machine, 
and the bill runs from $4.50 to $8.00 per month at my shop, and I 
do all the work possible with this machine. I do more than % 
of the welding with my electrical machine, and if it were not for 
cutting with gas, I could almost dispense with my old tools. Of 
course, I weld aluminum with gas, also, but most of my work is 
done with the electric, and the bills average under $6.00 a month. 
My bills for gas used to run from $60.00 to $80.00 a month, and the 
electric machine has reduced it to that amount. (After using our 
machine eighteen months, he has made enough money to build a 
brick building, and he voluntarily states it is practically due to the 
advent of our apparatus.) Also, your machine is the best ever, 
and I would not part with it under any circumstances.” 


Mr. Haas, of the Warren Boiler & Welding Co., Warren, Pa., 
was in our shop to see what we were doing and he said: “I can’t 
see that I am anywhere near realizing the full possibilities on my 
work, but, based on the work already done, if I could not get 
another machine, I would not part with this one for several 
thousand dollars.” 

Mr. Scozzafava, of the Gouverneur Welding Co., Gouverneur, 
N, Y.—“I would not take $2,000 for my Alternarc welder.” 


Mr. Rabold, of the Metals Welding Co., Wilkinsburg, Pa—“En- 
closed, please find check for $50.00 as a final payment for Electric 
Arc Welder as per contract. We take this opportunity to thank 
you for the courtesy extended, and wish to state that we are very 


WHAT OUR CUSTOMERS TELL 


Greenwood, Miss., December 19, 1923. 
“Regard ‘ALTERNARC’ splendid investment. You can get 
machine for any alternating and almost any direct current required. 
We get better results on “alternating than any direct current 
No upkeep except few ounces grease for 
Our machine paid for itself 


machine we ever saw. 
blower shaft every three months. 
three times in eight months. It will do everything claimed by the 
manufacturers and do it for one-twentieth the cost of gas welding. 
Please pardon delay answering. Writer been out of the city.” 
GREENWOOD WELDING WorKs, 
W. D. Baugh. 


Dunn, N. C., December 20, 1923. 
“In reply to your favor of the 13th regarding our Electric Weld- 
ing Machine, beg to advise that we are indeed well pleased with 
this machine. It has given us perfect satisfaction. We have this 
machine on a flat rate of $10.00 per month, using alternating cur- 


LETTERS FROM SOME OF OUR USERS. 





Electric Arc Cutting & Welding Co. 


“Alternac” Portable Electric Welding Equipment & “New-Arc” Electrodes & Supplies 


sent if you read this 


well pleased with our machine thus far. Its usefulness becom 
more apparent every day, and the results we are able to objtap 
are very satisfactory.” 


Mr. Talkowsky, Manhattan Welding Co., 11 Sixteenth Avenyp 
Newark, N. J., says: “I will never touch the gas torch again. | 
can get just as good results by preheating and using elect; 


ic where 
preheating is necessary and for most of the jobs there is no pre. 
heating.” 
Mr. R. E. Greenway, Electra, Texas, writes: “I have had 


chance to turn out several jobs that have been highly superio: 
to an Acetylene and the time and heat cost has been so much jp 
favor of the electric arc, that there is no comparison. It looks ; 
me as if the electric bill of $6.00 or $8.00 would replace the 
bill, for the same work, of $60.00 or $80.00 a month.” 


Aas 


Libby Welding Co., of 115 Frelinghuysen Avenue, Newark. N | 
who have two of our machines and have just built a ney 
brick and steel building of their own, write as follows: “With 
reference to your-request as to the proper welding equipment fo 
an up-to-date welding shop to meet the demands of general w 
ing, would like to say that with the exception of brass, copper and 
aluminum, we at all times use your Alternarc electric welding 
machines. 


“We find that the electric welding process is by far the best ani ’ 


most efficient; also speedier and practically inexpensive. In other 
words, a job done electrically, the cost to the job welder is prac. 
tically the man’s salary, while the acetylene welding is an actua 
expense from the beginning of the operation to the finish, which 
even on a small job, totals into dollars instead of cents. For 
bronze, aluminum or brass, or for cutting, gas must be considered, 
but from an expensive standpoint, we even have to fall back on 
the electric welding machine for cutting cast iron. 

“We can cheerfully say that the Electric Arc Cutting and Wel 
ing machines are the peer of any other welding apparatu 
market.” 


Mr. E. R. Randall, Lewiston Welding Co., 
“My machine has never given me one minute’s troubl 
purchased it March 21, 1922.” 


Lewiston, Mame- 


since | 


OUR PROSPECTS UPON INQUIRY 

rent. We use two hundred and twenty volts, however, the machin 
is equipped to use practically any voltage from one hundred to 
two hundred and twenty volts. The machine is certainly fine 
welding tanks, boiler patches, tubes, automobile frames and other 
kindred work. We have this machine installed in our jobbing 
department and do considerable automobile work. We receive 4 
price of $10.00 for welding automobile frames, and usually the 
first automobile job after the first of the month pays the powe! 
bill. The machine also saves us considerable money in welding sta 
sheets and*boiler tubes, as we have numerous short pieces of thes 
continuously on hand. We have also welded cold rolled shatt up" 
six inches and locomotive frames with perfect results. Our machine 
has given us perfect satisfaction, and we would not be without " 

“Trusting this information will be of value to you, we ar with 
best wishes, 


“Yours very truly, i. 
“THe Joon A. McKay MANUFACTURING (0 


152-6 Jelliff Ave., Newark, N.J. 
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